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Keeping  Up  to  Date 

AN  INDUSTRY  is  prosperous  in  the  degree 
keeps  abreast  of  all  manufacturing  and 
selling  possibilities.  It  must  anticipate  the  fu¬ 
ture,  use  new  materials,  develop  new  processes, 
form  new  organizations,  build  new  things  and 
devise  new  applications. 

Invention  and  new  developments  proceed 
apace  throughout  the  world  and  it  is  difficult  for 
an  individual  or  an  organization  to  keep  up  with 
the  news  of  new  things.  For  this  reason  the 
editors  of  Electrical  World  have  a  depart¬ 
ment  called  “Digest  of  Electrical  Literature.” 

A  new  alloy  of  value,  a  new  development  in 
the  art,  a  new  way  of  building  a  structure,  a 
new  machine  or  device,  a  new  process  of  manu¬ 
facture,  a  new  organization,  a  new  application 
of  electricity — all  these  topics  are  grist  for  the 
“Digest”  mill.  This  service  department  has 
proved  to  be  very  valuable  to  all  electrical  ex¬ 
ecutives  and  engineers.  They  keep  up  to  date 
by  reading  the  Digest  of  Electrical  Literature. 
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The  Washington  Investigation 
and  the  Information  Bureaus 

AS  THE  time  draws  near  when  the  Federal  Trade 
xl.Commission  will  conclude  its  investigation  of  the 
various  state  public  utility  information  bureaus,  one  can¬ 
not  hut  he  impressed  with  the  sorry  spectacle  made  in 
their  testimony  by  these  masters  of  publicity.  This  has 
been  due  primarily  to  the  ex  parte  nature  of  the  hearings 
and  to  the  manner  in  which  the  examinations  have  been 
conducted,  but  the  ego  and  love  of  exaggeration  of  the 
press  agent  also  form  part  of  the  story.  Unfortunately, 
the  public  utility  industry  is  judged  by  the  statements  of 
the  most  incompetent  of  these  men  and  the  public  reac¬ 
tion  is  anything  but  good.  Distorted  though  the  news¬ 
paper  accounts  may  be,  they  are  what  reach  the  public, 
which  in  the  presentation  made  can  only  conclude  that  it 
has  been  imposed  on  and  made  the  dupe  of  insincere 
statements  put  forth  for  that  end. 

Of  course,  if  the  complete  story  of  the  industry  could 
l)e  told  by  the  men  who  have  been  part  and  parcel  of  it, 
a  different  impression  might  be  created ;  but  we  doubt 
very  much  whether  a  chance  will  be  given  to  the  industry 
to  vindicate  itself  before  the  Federal  Trade  Commission. 
It  has  already  been  damned  and  cast  into  outer  darkness 
by  the  scandalmongers,  and  the  public  relations  work  of 
years  has  been  undone.  Does  this  mean  that  the  utility 
companies  should  cease  all  publicity  work?  Quite  the 
contrary.  The  public  utilities  of  the  country  should 
double  and  quadruple  their  efforts  to  command  public 
understanding  and  respect,  but  information  bureaus  must 
hereafter  be  under  stricter  executive  guidance  and  direc¬ 
tion.  That  has  been  made  all  too  plain  by  developments 
in  Washington. 

*  ♦  ♦  ♦ 

Bond  Issues  Are  Withheld 
from  Falling  Market 

HE  remarkable  paucity  of  public  utility  lx)nd  issues 
now  being  offered  is  due,  not  to  a  lack  of  demand 
for  new  capital,  but  to  a  well-considered  policy  on  the 
part  of  the  investment  banking  fraternity.  There  is 
much  senior  financing  to  be  done,  but  the  present  weak¬ 
ness  in  the  bond  market  apparently  demands  the  jx)licy 
of  postponement  which  has  been  adopted. 

This  time  last  year  the  volume  of  bond  debenture 
financing  was  unusually  large.  New  financing  of  this 
ty|)e  on  the  part  of  power  and  light  companies  during 
April  and  May  alone  exceeded  $2(X),(XX),()(X).  Early  in 
the  summer  the  bond  market  began  to  display  a  down¬ 
ward  tendency,  but  the  volume  of  new  issues  was  not 
reduced  until  a  rather  serious  congestion  occurred 
throughout  the  investment  market  as  a  whole.  It  was 


some  time  before  shelves  were  cleared.  The  bankers 
and  those  sponsoring  new  issues  are  carefully  guarding 
against  a  repetition  of  this  situation.  There  is  much 
refunding  still  to  be  done,  and  this  will  effect  marked 
economies.  It  is  apparently  the  consensus  of  opinion 
in  banking  circles,  however,  that  refunding  economies 
may  easily  be  wiped  out  if  too  many  issues  are  thrown 
on  the  market  indiscriminately  at  a  time  such  as  the 
present. 

♦  ♦  *  ♦ 

Mergers  Predicated  on  Banking 
and  on  Service 

Bankers  peering  into  the  future  profess  to  see  in 
the  offing  business  changes  as  momentous  and  as  far- 
reaching  as  any  of  those  already  experienced  in  recent 
years.  Throughout  the  convention  of  the  American  In¬ 
stitute  of  Banking  in  Philadelphia  last  week  that  note 
was  dominant.  Naturally,  there  was  also  a  feeling  of 
apprehension,  for  bankers  are  as  a  rule  conservative: 
but  conservatism  did  not  becloud  the  picture  of  the  tre¬ 
mendous  industrial  evolution  which  every  one,  including 
the  bankers,  knows  is  taking  place  in  this  country.  Con¬ 
tinued  mergers  of  banking  institutions  are  looked  for : 
but  here  the  bankers,  although  in  step  with  the  general 
trend  of  industry,  are  face  to  face  with  the  problem 
confronting  executives  of  utility  companies — a  dearth 
of  skilled  men. 

Holding  companies  in  the  public  utility  field  are  ad' 
monished  to  adopt  a  plan  of  “merciless  publicity”  and 
a  complete  willingness  to  co-operate  with  public  authori¬ 
ties  as  a  safeguard  against  trouble  and  public  disfavor. 
For  adequate  funds  wdth  which  to  carry  on  their  opera¬ 
tions  holding  companies  will  probably  re.sort  to  deben¬ 
tures  more  than  ever,  and  if  these  are  readily  absorl)ed. 
the  electric  light  and  power  industry  ought  to  continue 
unhampered  its  onward  march.  Of  course,  if  money 
were  all  that  were  needed  to  conduct  the  i)ublic  utility 
business — and  money  is  most  imjx>rtant — and  if  mergers 
could  always  be  relied  on  to  work  out  as  planned  or  ex¬ 
pected,  the  outlook  w'ould  be  roseate. 

But  there  are  other  problems  just  as  j)erplexing  as 
finance.  In  union  there  is  strength,  but  very  little  if  it 
is  a  union  of  brass  and  lead.  New  holding  companies 
and  new  investment  companies  are  springing  into  being 
very  rapidly  of  late,  and  unless  wisdom  and  knowledge 
are  displayed  in  combining  or  buying  into  properties, 
the  combinations  are  bound  to  come  to  grips.  Mere  com¬ 
bination  offers  no  royal  road  to  fame  and  riches.  Weak 
properties  may  l)e  kept  alive  by  transfusion  with  some 
strong  property,  but  if  the  proi)erty  is  hopelessly  anemic, 
it  is  a  burden  to  the  strong  property  and  combination 
will  not  save  it.  Bankers  are  too  prone  to  l)elieve  that 
mere  manipulation  of  shares  suffices  to  effect  solidarity. 


It  will,  if  the  combination  is  a  logical  one;  but  only  a 
seasoned  o|)erator  of  public  utilities  can  tell  that.  The 
market  of  the  electric  public  utility  industry  is  exceed¬ 
ingly  bright,  but  its  development  must  be  intrusted  to 
skilled  utility  men  who  will  not  easily  be  led  astray  during 
])eriods  of  cheap  money.  The  object  of  all  combinations 
should  l)e  better,  or  more  economic  and  reliable,  service, 
in  keeping  with  the  wants  and  needs  of  the  community. 
Operators  must  never  lose  sight  of  that. 

*  *  *  * 

Recomins  System-M ifided** 

IT  IS  essential  that  the  rising  generation  of  electrical 
engineers  regard  their  daily  problems  with  a  broader 
outl(M)k  than  in  the  ])ast.  They  must  become  “system- 
minded” — as  they  have  become  “automobile-minded”  and 
are  fast  becoming  “air-minded.” 

The  pa.st  generation  had  to  do  with  small  systems, 
usually  comprising  one  generating  plant  and  a  few  radial 
feeders.  They  were  isolated  by  distance  and  were  devel- 
oix*d  along  individual  ideas — often  widely  divergent. 
The  head  of  each  department  was  a  law  unto  himself. 
He  had  mastered  his  own  duties  but  usually  knew  very 
little  else  outside  his  immediate  sphere. 

The  present  large  systems  and  the  intricate  combina¬ 
tions  resulting  from  interconnections  of  larger  systems 
have  introduced  many  problems  which  cannot  be  success¬ 
fully  solved  by  the  old  methods.  Planning  for  many 
years  into  the  future  is  an  absolute  necessity  if  economy 
and  successful  operation  are  to  accompany  expansion. 
Each  new  development  in  any  part  of  the  system,  no 
matter  how  small,  should  be  made  with  an  eye  to  its 
relation  with  and  its  influence  upon  the  system  as  a  whole. 
It  should  be  an  efificient  link  in  the  chain,  not  only  ful¬ 
filling  its  own  immediate  purjx)se  but  assisting  adjacent 
memlxrs  to  reach  the  highest  state  of  efficiency. 

The  men  who  are  in  charge  of  the  work,  whether 
planning,  installing  or  operating,  must  get  themselves  in 
the  habit  of  .seeing  beyond  the  local  problem.  They  must 
think  and  work  in  terms  of  the  system.  They  must 
become  “system-minded.” 

*  *  *  ♦ 

Evidence  of  Progress  by 
Industry  Sales  Conference 

HERE  is  good  news  in  the  announcement  that  the 
Industry  Sales  Conference  has  retained  a  prominent 
advertising  agency  to  assist  in  the  development  of  the 
sales  program  for  which  electrical  men  are  waiting. 
That  they  are  waiting  expectantly  cannot  be  questioned. 
It  was  clearly  evidenced  at  the  recent  conventions  of  the 
manufacturers,  the  jobbers  and  the  power  companies. 
The  contractor-dealers  are  jfinning  great  hopes  upon  the 
conference.  For  the  four  branches  of  the  industry  have 
apiK)inted  the  men  considered  best  for  the  job  and  asked 
them  to  find  together  the  way  to  bring  about  the  adequate 
wiring  and  eciuipment  of  the  millions  of  homes  now 
connected  where  further  sale  of  electric  service  is  largely 
bhKked  by  inadequate  facilities  for  the  use  of  appli¬ 
ances.  A  fund  has  been  provided,  principally  by  the 
]K)wer  comj^anics  and  the  manufacturers,  to  finance  the 
preparatory  work. 

The  conference  has  wisely  sought  expert  advice. 
After  all,  this  is  not  primarily  an  electrical  problem.  It 
is  a  problem  of  how'  to  sell  in  the  popular  market.  Why 


do  the  American  people  spend  so  small  an  amount  tor 
electrical  equipment  compared  with  other  modern  lux¬ 
uries  and  conveniences?  That  is  the  question.  It  will 
be  worth  a  good  deal  to  have  some  unprejudiced  outsider 
study  this  and  find  the  answer,  for  any  large  market 
development  by  the  electrical  industry  in  the  homes  will 
have  to  be  achieved  through  increasing  the  pojxilarity  of 
electrical  appliances  in  direct  competition  with  the  other 
good  things  of  life.  We  will  have  to  change  the  present 
public  attitude  toward  these  relative  appeals. 

It  may  be  expected  that  by  fall  whatever  research  is 
necessary  will  have  been  completed  and  that  a  plan  and 
program  will  be  ready  for  the  consideration  of  the 
industry.  The  conference  believes  that  this  program 
must  embrace  three  things — the  sale  of  adequate  w'iring 
on  a  large  scale,  the  education  of  the  small  contractor 
to  better  business  standards,  and  a  greater  pressure  of 
popular  advertising  by  the  electrical  industry.  It  is  a 
large  order.  It  will  require  generous  appropriations  by 
the  national  associations  and  by  companies.  But  nothing 
less  will  be  eflFective. 

If  If  *  * 


CONTINUITY  of  service  by  high-voltage  transmis¬ 
sion  lines  is  a  problem  of  unceasing  interest  and  im¬ 
portance.  The  economic  rewards  of  first-class  service 
are  matched  by  its  eflFect  on  public  relations.  Notable 
progress  is  being  made  in  the  study  of  the  phenomena 
underlying  tran.smission  practice,  and  the  pioneer  work 
of  the  manufacturers’  laboratories  is  being  supplemented 
by  increased  efforts  to  co-ordinate  field  observations  and 
deduce  from  these  the  relative  value  of  various  protec¬ 
tive  methods.  The  number  of  variable  factors  affecting 
conclusions,  however,  is  still  too  great  to  satisfy  critical 
engineering  judgment. 

An  interesting  discussion  of  flashover  problems  has 
recently  been  published  by  the  overhead  systems  com¬ 
mittee  of  the  Engineering  Section,  New  England  Divi¬ 
sion,  N.E.L.A.,  based  on  a  series  of  tests  made  last  year 
on  the  66-kv.  circuits  of  the  Turners  Falls  Powder  & 
Electric  Company.  Analysis  of  motion-pictures  taken  at 
the  time  led  some  engineers  to  accept  three  conclusions: 
( 1 )  Devices  on  the  line  ends  of  insulator  strings  give 
about  10  per  cent  additional  protection;  (2)  devices  on 
both  ends  of  insulator  strings  give  about  54  ])er  cent  in¬ 
creased  protection;  (3)  electric  control  devices  are  re¬ 
quired  when  .short  circuits  materially  exceed  240  amperes, 
because  of  damage  to  insulators.  Other  engineers  dif¬ 
fered  widely  in  their  interpretations  of  the  test  data. 

Actually,  such  tests  on  lines  in  the  field  are  highly 
useful,  even  if  generally  acceptable  conclusions  are  as 
yet  unattained.  We  see  these  variables  face  to  face  when 
we  seek  to  interpret  such  data.  It  is  very  imjxjrtant  to 
accumulate  a  large  number  of  observations  upon  the  be¬ 
havior  of  insulators  and  powder  arcs  following  up  flash- 
overs  under  a  wide  range  of  conditions  on  operating  sys¬ 
tems.  We  need  more  light  upon  many  things — on  the 
effect  of  arcing  horns,  grading  rings,  inter-disk  gaps  and 
distribution  of  voltage  stresses ;  on  the  number  of  test 
“shots”  and  field  flashovers  reasonably  necessary  to  per¬ 
mit  detailed  conclusions  on  a  single  line,  on  a  system 
and  between  systems ;  on  the  relative  effect  of  circuit 
breakers  and  powder  arc  breaks  on  surge  formation ; 
on  the  amount  of  energy  justifying  particular  inter- 
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pretations ;  on  the  influence  of  wind  conditions,  the  value 
of  shorter  disk  spacing,  the  types  of  connections  between 
units  of  strings,  and  so  on. 

The  art  of  transmission  has  reached  a  stage  where  it 
justifies  liberal  outlays  of  time  and  money  for  assembly 
and  analysis  of  facts  bearing  upon  local  flashovers  and 
interruptions.  Free  interchange  of  data  among  those 
competent  to  discuss  such  problems  is  also  essential. 

♦  ♦  ♦  ♦ 

Benefits  Available 

if  Efforts  Are  Expended 

POSSIBILITIES  for  increased  sales  and  improvement 
of  a  system  load  factor  through  the  sale  of  electrical 
energy  for  industrial  heating  are  enormous.  But  this  class 
of  load  will  not  knock  on  the  door  for  admittance.  Com¬ 
petition  is  keen.  The  manufacturers  of  natural  gas  and 
fuel  oil  are  competitors.  The  industrial  man  must  be 
convinced  of  the  advantages  of  electricity  for  industrial 
heating.  The  selling  can  be  done  by  the  manufacturers  of 
heating  equipment  and  by  the  utilities.  Each  must  do 
its  share,  as  the  most  effective  work  can  be  accomplished 
only  through  co-operation. 

The  industrial  heating  committee  of  the  N.E.L.A.  has 
prepared  considerable  data  on  methods  of  surveying  the 
utility’s  territory  for  the  adaptation  of  electric  heat  to 
specific  applications  and  on  the  results  that  have  been 
accomplished.  A  five-reel  motion  picture  entitled  “Elec¬ 
tric  Heat  in  Industry”  has  l)een  prepared  for  the  use  of 
utilities.  When  shown  before  prospective  customers  it 
is  a  most  convincing  salesman.  From  time  to  time  the 
committee  sponsors  schools  for  the  training  of  industrial 
electric  heating  engineers. 

It  remains  for  the  utilities  to  take  advantage  of  these 
opportunities  to  increase  their  business.  No  group  should 
be  more  interested  than  they. 

♦  ♦  ♦  ♦ 

Transmitting  Power  Through 
Insulation 

AN  INTERESTING  case  of  apparent  paradox  in 
jt\present-day  electrical  engineering  is  the  series  capac¬ 
itor,  which  has  recently  been  applied  for  the  first  time  to 
transmission-line  practice.  A  group  of  three  of  these 
capacitors  has  b^n  placed  in  series  with  a  20-mile, 
33-kv.  line  running  between  Amsterdam  and  Ballston 
Spa.,  N.  Y.,  and  the  entire  7,500  kva.  which  passes  over 
the  line  is  transmitted  through  their  dielectric. 

This  may  seem  a  startling  thing,  since  the  profession 
has  been  engaged  for  years  in  the  development  of  better 
solid  and  liquid  dielectrics  to  withstand  the  increasing 
voltages  used  in  transmission  and  the  better  to  protect 
transformers  and  other  apparatus  from  high  potential 
disturbances  resulting  from  lightning  and  switching  op¬ 
erations.  To  be  sure,  any  one  who  is  familiar  with  radio 
knows  that  the  high-frequency  impulses  travel  through  the 
dielectric  of  the  condensers.  But  when  it  comes  to  com¬ 
mercial  power,  measured  in  thousands  of  kilowatts,  it 
seems  a  pure  figment  of  the  imagination. 

Operating  data  taken  over  a  period  of  four  months 
on  the  New  York  Power  &  Light  Corporation’s  system 
give  strong  evidence  that  there  is  no  paradox  involved 
in  transmitting  power  through  insulation.  The  three 


series  cajiacitors  have  been  in  continuous  service  during 
that  period,  transmitting  regularly,  day  after  day.  as 
much  as  5.000  kva.  from  the  bus  of  the  Amsterdam 
steam  station  into  the  system  at  Ballston  and  beyond  to 
Spier  Falls. 

The  importance  of  the  capacitor  lies  in  its  ability  to 
neutralize  line  reactance  at  all  loads.  The  20-mile  line 
in  which  the  group  of  capacitors  is  connected  operates 
without  reactance  drop,  achieving  the  voltage  character¬ 
istics  of  direct-current  transmission.  And  long-distance 
direct-current  transmission  has  been  the  dream  of  engi¬ 
neers  since  the  time  of  Edison’s  Pearl  Street  station, 
when  one  mile  was  the  limit  of  distribution.  Is  it  too 
much  to  expect  that  this  new  development  may  mean 
transmission  of  far  greater  blocks  of  power  than  at  pres¬ 
ent  ;  that  greater  distances  may  be  covered  than  are  now 
economically  possible,  and  that  thousands  of  miles  of 
rural  line  may  soon  reach  loads  which  are  so  light  that 
their  present-day  development  is  impracticable  ? 

♦  *  ♦  ♦ 

A  New  Hope  Found  in  the 
Fixture  Show 

NEW  spirit  in  the  fixture  industry  was  evidenced 
last  week  at  the  annual  trade  show  of  the  Artistic 
Lighting  Equipment  Association,  held  in  Chicago,  in  the 
appearance  of  a  new  modern  expression  of  art  in  fixture 
design.  It  manifested  itself  conspicuously  in  one  or  two 
exhibits.  It  cropped  out  in  many  other  places.  There 
seemed  to  be  a  groping  for  a  new  approach  to  the  old 
j)roblem  of  providing  a  base  for  the  incandescent  lamp 
that  will  combine  efficient  illumination  and  a  contribu¬ 
tion  to  the  interior  decoration  of  the  home.  It  took  the 
form  of  modernistic  expressions  in  both  metal  and  glass 
and  achieved  not  only  interest  but  beauty. 

Tbe  fixture  industry  has  long  languished  for  the  want 
of  new  thought.  Manufacturers  continued  to  follow  the 
old  path  of  tradition,  designing  lighting  equipment  after 
the  pattern  of  the  candelabra  and  the  chandelier,  despite 
the  fact  that  the  candle  has  long  since  been  laid  aside  in 
so  far  as  general  illumination  is  concerned  and  that  we 
have  instead  a  new  source  of  light,  intense  and  of  large 
volume.  Year  after  year  the  new  fixtures  for  household 
use  have  brought  but  superficial  changes  in  the  old 
themes,  and  what  wonder  that  the  public  has  refused  to 
become  interested  in  the  idea  of  buying  new  fixtures  as 
it  buys  new  furniture.  “Modern”  fixtures  have  estab¬ 
lished  no  vogue,  have  made  no  appeal  to  the  popular 
fancy.  And  so  little  progress  has  been  made  with  the 
electrical  man’s  refixturing  idea. 

In  this  exhibition  the  Artistic  Lighting  Equipment  As¬ 
sociation  has  begun  to  demonstrate  the  meaning  of  the 
word  “artistic”  as  applicable  to  home  lighting,  and  its 
members  have  shown  the  compatibility  of  art  and  prac¬ 
tical  illumination.  For  the  tendency  in  this  modern  ex¬ 
pression  is  clearly  toward  the  use  of  glass  and  parch¬ 
ment  for  shading  and  directing  the  light  and  eliminating 
exposed  lamps.  The  lingering  impression,  however,  is 
the  hope  that  the  fixture  designer  is  really  at  last  push¬ 
ing  forth  into  the  open  water  of  creative  art.  No  one 
can  doubt  that  the  industry  would  profit  greatly  from 
such  an  excursion.  For  if  vogue  in  fixtures  can  be 
established  so  that  modern  fixtures  look  new  and  have  a 
mcKle  appeal,  the  public  will  buy  them  and  discard  the 
obsolete  just  as  it  modernizes  its  other  choice  jwssessions. 
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Cable  Risers 
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CONFRONTED  with  the 
problem  of  joining  under¬ 
ground  cables  with  overhead 
circuits  in  a  residential  section 
of  Los  Angeles,  the  Bureau  of 
Power  and  Light  was  particu 
larly  anxious  to  avoid  aggra 
vating  the  public’s  objection  to 
overhead  lines,  which  would 
result  from  a  nest  of  exposed 
cable  risers.  By  using  tubular 
poles  in  which  the  cables  are 
concealed  except  where  they 
emerge  at  the  top  it  was  suc¬ 
cessful  in  removing  the  objec¬ 
tions  to  underground-overhead 
junctions  at  least.  Some  of 
the  features  of  construction 
are  presented  on  page  1383. 
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Concrete  Bus-Structure  Tests 


Characteristic  failures  of  monolithic,  thin-wall  bus  structures  and  supporting 
equipment  developed  in  laboratory  tests.  Tension  and 
compression  strength  values  established 


By  Willard  A.  Kates 

Engineer  Day  &  Zimmermann  Engineering  S’  Construction  Com['any 


1  widely  used  in  substations  and  medium-capacity 
power  plants  are  formed  of  relatively  thin  walls 
and  horizontal  slabs  cast  monolithic.  Because  of  the  thin 
cross-sections  involved,  predetermination  of  the  mechani¬ 
cal  strength  is  difficult.  A  “sloppy,”  well-puddled  con¬ 
crete  mix  is  essential  to  assure  filling  the  thin  sections, 
j)articularly  around  the  reinforcing  steel.  Even  with  the 
most  thorough  puddling  a  uniform  distribution  of  con¬ 
crete  aggregates  is  questionable.  Calculations  of  rein¬ 
forced  concrete  slabs  are  based  on  definite  positions  for 
the  reinforcing  bars.  In  thin  slabs  a  small  absolute 
variation  from  the  assumed  position  results  in  a  large 
|)ercentage  change  in  strength.  In  addition,  the  mechani¬ 
cal  loading  due  to  short-circuit  forces  is  impressed  on  the 
horizontal  slabs  over  the  restricted  areas  of  bus  support 
bases  and  the  vertical  compartment  walls  opposite  these 
bus  supports  are  weakened  by  the  openings  provided  to 
permit  installation  and  maintenance  of  the  latter. 

To  determine  the  composite  results  of  these  factors  and 
compare  two  designs  of  cell  structures  typical  sections 
were  constructed  and  subjected  to  mechanical  loading 
tests.  Six  sections  of  each  type  of  structure  were  cast 
of  1:1^:  3  concrete  under  conditions  duplicating  those 
obtained  on  a  construction  job.  The  reinforcing  steel  was  illustrations  that  the  two  tyi)es  of  structures  <litTered  in 
]ilaced  and  the  concrete  poured  by  field  construction  men,  a  number  of  respects. 

as  a  part  of  a  construction  job.  It  may  be  noted  from  the  It  was  anticipated  that  tests  of  these  tyjfical  sections 


Characteristic  failures  of  bus  structures 

Conical  failures  for  tension  (left)  and  compression 
( right )  are  typical  of  these  tests. 
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Sections  of  two  types  of  bus  structures  tested 

The  type  A  sections  were  constructed  with  2-in.  horizontal  slabs,  the  slab.  The  3-ln.  type  B  slabs  r)ermltted  the  use  of  these  inserts 
whereas  the  type  B  structures  were  constructed  >vith  3-in.  slabs.  without  providing  a  complete  metallic  path  through  the  slabs. 

The  differences  in  reinforcing  steel  sizes  and  locations  are  shown.  The  type  A  compartments  were  equipped  with  bus  supports  having 

The  bus  supports  of  the  type  A  structures  were  held  by  bolts  ex-  cast  iron  bases,  while  the  type  B  compartments  had  malleable 
tending  through  the  horizontal  slabs  with  heads  flush  with  the  Iron  bases.  The  bus  supports  of  the  type  A  structure  were  set  on 
underside  of  the  slab.  In  the  type  B  sections  the  bus  supports  4-ft.  10-in.  centers,  whereas  tho.se  in  the  type  B  structure  were  on 

were  held  by  means  of  bolts  screwed  into  concrete  inserts  set  in  2-ft.  OJ-in.  centers  (max.) 


Plan 

(Top  Slab  removed) 
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would  indicate  the  |)erformance  of  entire  structures,  since 
the  latter  would  consist  of  a  succession  of  the  test  sections 
cast  monolithic  and  since  each  section  would  support  an 
identical  arrangement  of  bus  supports.  Tt  was  also 
thought  that  the  strength  of  the  bottom  slab  of  the  top 
compartment  would  be  typical  of  the  two  slabs  below, 
since  this  slab  is  supjxjrted  by  vertical  walls  in  the  same 
manner  as  are  the  two  lower  slabs. 

The  application  of  impact  to  the  bus  support  was  con¬ 
sidered  as  a  method  of  test,  but  was  abandoned  in  favor 
of  slowly  applied  loading.  While  the  force  applied  dur¬ 
ing  short  circuits  is  of  the  nature  of  an  impact,  the  dupli¬ 
cation  of  such  impact  was  l)eyond  the  possibility  of  the 


investigation.  Furthermore,  progressive  impact  appli¬ 
cation  to  destruction  would  have  produced  a  fatigue  type 
of  failure  which  would  not  be  as  informative  for  design 
purposes  as  failure  due  to  slowly  applied  loading. 

As  indicated  in  the  illustrations,  the  sections  were  sup- 
ix)rted  on  wooden  blocks  on  the  head  of  a  50.000-11). 
Olsen  machine.  A  transverse  steel  bar  was  clamped  on 
the  bus  support  in  place  of  the  busbars  and  was  yoked  by 
two  steel  rods  to  a  similar  bar  on  the  movable  testing 
head.  The  position  of  the  test  specimen,  whether  erect 
or  inverted,  was  determined  by  the  type  of  test  desired, 
i.e.,  whether  compression  or  tension. 

The  results  of  tension  tests  are  summarized  in  Table  I. 


Table  I — Tension  Loading  Tests  of  Concrete  Bus  Compartments 


Radius  in  Inches 


.\pproximate 

from  Bolt  or  Insert 

Test 

Breaking 

Site  of 

Center  to  Edge  of 

Section 

Age. 

Load, 

Spalled 

Spalled  Area 

Number 

Type 

1  )ays 

Pounds 

Area,  Inches 

Max. 

Min. 

1 

A 

54 

5,950 

12  z  17 

7 

3 

3 

A 

54 

6,560 

14  z  16 

7 

3 

7 

A 

57 

5,550 

13  z  15 

8 

5 

8 

Average 

6 

A 

56 

5,230 

5,823 

12,245 

II  z  15 

7 

4 

B 

49 

18  z2l 

13 

5 

4 

B 

49 

12,535 

I8i  z  13 

8 

3 

10 

B 

48 

11,700 

17  z  19 

91 

41 

II 

B 

48 

10,670 

154  z  16 

81 

6 

Average 

11,788 

Remarks 

Breaking  load  preceded  by  load  of  5,130  lb.,  which  broke  bus  support  base.  Base 
replaced  with  steel  plate  and  failure  loading  applied. 

Breaking  load  preceded  by  load  of  5,660  lb.,  which  broke  bus  support  base.  Base 
replaced  with  steel  plate  and  failure  loading  applied. 


Breaking  load  preceded  by  loads  of  4,570  lb.,  and  5,060  lb.  which  broke  bus  support 
porcelain.  Bus  support  replaced  by  yoke  and  failure  loading  applied. 

Breaking  load  preceded  by  load  of  8,715  lb.,  which  deformed  cross  bar  applying  load. 

Bar  replaced  and  failure  loading  applied. 

Compartment  had  spalled  area  on  under  side  of  horicontal  slab  and  under  bus  support 
location.  Apparently  did  not  affect  strength  of  specimen. 


Table  II — Compression  Loading  Tests  of  Concrete  Bus  Compartments 


Remarks 

Breaking  load  was  preceded  by  loads  of  10,095  lb.  and  1 1,095  lb.,  which  resulted  in 
bus  support  failures.  Bus  supports  replaced  by  steel  plate  of  same  contour  as  bus 
support  base  and  failure  loading  applied.  Slight  craclung  radially. 

Radial  cracking  in  slab  and  side  walls. 


Test 

Section 

Age, 

Breaking 

Load, 

Approximate 
Site  of 
Spalled 

Radius  in  Inches 
from  Bolt  or  Insert 
Center  to  Edge  of 
Spalled  Area 

N  umber 

Type 

Days 

Pounds 

Area,  Inches 

Max. 

Min. 

2 

A 

55 

14,015 

13  z  17 

10 

3 

9 

A 

56 

11,610 

15  z  181 

10 

81 

Average 

12,813 

5 

B 

50 

23,550 

161  X  19 

io 

6 

12 

B 

51 

19,420 

17  X  21 

12 

9 

Average 

21,485 

. 

Breaking  load  was  preceded  by  a  load  of  21,415  lb.,  which  resulted  in  deformation  of 
cross  bar  applying  load.  Bar  replaced  and  failure  loading  applied. 
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The  tests  of  type  A  sections  were  featured  by  the  failure 
of  the  cast-iron  bases  of  the  bus  supports.  It  was  not 
possible  to  develop  the  strength  of  the  bolts  as  set  in  the 
slab  by  pulling  the  bus  support  and  a  heavy  steel  ])late 
was  therefore  substituted  to  |)ermit  failure  loading  of  the 
concrete.  Typical  shear  and  spalling  and  the  pulling  out 
of  the  bolts  are  shown  in  the  accompanying  illustration. 

The  bus  supports  of  the  tyjje  B  siDecimens  were  also 
insufficient  to  pull  out  the  inserts,  but  their  failure  oc¬ 
curred  in  the  porcelain.  They  were  replaced  with  a  steel 
plate  for  continuance  of  tests.  Failures  of  the  concrete 
section  then  occurred  by  fracture  over  a  conical  surface. 

Compression  test  results  are  summarized  in  Table  II. 
Here  also  the  cast-iron  bases  of  the  type  A  bus  supports 
proved  inadequate  to  distribute  the  load  properly  from 


Typical  tension  failure 
Note  cavities  in  bolt  positions 

porcelain  to  concrete.  The  deformation  of  the  latter 
resulted  in  the  breaking  of  two  cast  bases,  and  further 
tests  were  made  by  applying  the  load  to  the  concrete  on  a 
steel  plate  having  the  same  shape  and  area  as  the  casting. 
Under  such  compression  loading  the  type  A  specimens 
developed  a  failure  accompanied  by  radial  cracks  in  the 
horizontal  slab.  One  test  section  develoj^ed  cracking  of 
the  side  walls,  being  the  only  specimen  to  do  so  in  either 
tension  or  compression  tests. 


Typical  compression  failure 

Conical  failure  is  characteristic — (a)  shows  failure  from 
above,  (b)  from  below. 

The  type  B  bus  supports  withstood  compression  load¬ 
ing  to  failure  of  the  type  B  test  s^Jecimens,  the  only  dis¬ 
tress  shown  being  a  deformation  of  the  ba.se  to  conform 
to  the  contour  of  the  bending  of  the  concrete  slab.  Such 
deformation  is  of  benefit  rather  than  harm,  for  it  results 
in  the  applied  load  being  distributed  over  the  area  of  the 
base.  Failure  of  the  concrete  occurred  by  fracture  over 
a  truncated  conical  surface  tapering  out  from  the  edge 
of  the  bus  support  base. 

Comparison  and  review  of  these  tests  show  the  fol¬ 
lowing  prominent  features : 

1.  All  concrete  was  of  good  quality  and  there  was 
much  shear  through  the  coarser  aggregate.  There  was 
no  relation  apparent  between  the  area  of  the  spalled 
section  and  the  ultimate  strength  of  the  test  section.  The 
amount  of  spalling  was  probably  limited  in  many  cases 
by  the  reinforcing  steel  and  the  vertical  w’alls  of  the 
specimen. 


'  )  i  \ 

/ 


Iron  bus  support  failures 


(a)  Ba.se  casting  failure  in  tension  type  A  support,  (b)  Insulator  failed  in  tension  tyi)e  B  support, 
(c)  Compression  destruction  of  type  A  support. 


June  30,1928 — Electrical  World 


"  . . . 


2.  The  tyi>e  B  structure,  having  3-in.  horizontal  slabs 
and  using  lx)lt  inserts,  is  approximately  twice  as  strong 
as  the  tyjje  A  structure,  which  is  of  2-in.  horizontal  slab 
section,  using  bolts  set  in  concrete. 

3.  The  type  A  design  was  of  better  balance  than  the 
type  B.  Any  interphase  short  circuit  causes  tension  on 
the  supports  of  one  phase.  The  limit  of  any  design  is 
therefore  the  tensile  strength  of  either  the  bus  support 
or'its  attachment  to  the  concrete.  The  failure  load  of  the 
type  A  bus  support  in  tension  is  of  the  same  order  of 
magnitude  as  the  failure  load  of  its  attachment  to  the 
concrete. 

A  much  heavier  bus  support  of  more  than  twice  the 
.strength  of  the  type  B  could  be  used  in  the  type  B  bus 
structure  with  resultant  better  balance  of  design  for  the 
.structure  as  a  unit. 

4.  Failure  in  either  tyjie  of  structure  due  to  mechanical 
loading  of  the  bus  supports  would  probably  not  result  in 
failure  of  the  side  walls  of  the  structure.  Spalling  and 
cracking  of  the  concrete  were,  in  all  instances  save  one, 
confined  to  the  horizontal  slabs. 

5.  As  a  corollary,  the  cast-iron  bus  support  bases  were 
much  inferior  to  the  design  of  malleable  iron,  both  in  ten¬ 
sion  and  comi)ression  loading.  This  fact  was  further 
checked  by  placing  a  support  with  cast-iron  base  on  the 
smooth  bed  of  the  testing  machine  and  loading  it  in  com¬ 
pression. 

In  three  such  trials  the  bases  broke  at  17.250,  14,900 
and  14,400  lb.  Similar  test  of  a  type  B  supi)ort  with 
malleable  base  produced  no  distress  under  loading  of 
50.000  lb. 


Modern  Elevators 

PRESENT  tendencies  in  elevator  design  are 
directed  toward  higher  intensity  of  service, 
higher  quality  of  service,  improved  safety  or 
better  economy,  although  most  im])rovements 
involve  several  of  the  desired  qualities. 

Higher  intensity  of  serz'iee  has  l)een  secured  by : 

New  control  systems  using  nnilti-voltage  operation. 
Joint  oi)eration  of  two  elevators  in  up  and  down 
service. 

Car  position  indicator  exposing  floor  numbers  suc¬ 
cessively. 

Higher  quality  of  serz'^iee  has  l)een  secured  by: 

Gearless  instead  of  geared  machines. 

-Vutomatic  scheduling  device  to  signal  ttperators 
starting  from  terminals. 

.•Vutomatic  spacing  device  to  minimize  stops  per  car. 

Improved  safety  has  been  secured  by: 

Tied-dow^i  compensator  frames,  which  eliminate 
slack  formation  in  cables  under  emergency  stopping 
conditions. 

Institution  of  slow-speed  zone,  automatically  con¬ 
trolled  at  terminal  landings. 

Improved  safety  gates,  eliminating  shearing  hazards. 

Better  eeonomy  in  manufaeture 

has  been  secured  by : 

Main-motor-micro  for  speed  control  during  self- 
leveling  period,  eliminating  large  quantities  of  aux¬ 
iliary  apparatus. 

Micro-selector  in  machine  room,  eliminating  level¬ 
ing  switch  on  car  and  cams  at  each  floor. 

Improved  door  hangers,  minimizing  friction  and 
clearances. 


Computing  Compensator  Settings  for 
Automatic  Voltage  Regulators 

FOURTH  ARTICLE 

By  V.  W.  Palen 

Triple  loop  circuits.— The  procedure  out¬ 
lined  in  previous  articles  for  single-feed,  single-loop 
and  double-loop  circuits  has  been  tested  in  everyday 
practice  and  found  satisfactory.  For  a  triple  loop  a 
similar  procedure  may  be  followed.  As  with  the  other 
loop  circuits  the  calculations  would  net  a  set  of  values 
thus : 

Loop  1  Resistance  drop  =  3.98  volts 

Reactance  drop  =  6.2  volts 

Impedance  drop  =  7.48  volts 

Loop  2  Resistance  drop  =  2.70  volts 

Reactance  drop  =  3.94  volts 

Impedance  drop  =  4.82  volts 

Loop  3  Resistance  drop  =  5.50  volts 
Reactance  drop  =  8.90  volts 
Impedance  drop  =  12.10  volts 

.-\n  examination  of  the  accompanying  illustration  will 
disclose  that  A  compensator  and  regulator  regulate  the 


Triple  eireuit  assumed  for  illustrative  caleulations 


voltage  on  half  of  loojxs  1  and  3.  Therefore,  the  settings 
on  the  compensator  on  A  regulator  will  be  set  for  tbe 
average  voltage  drops  for  loops  1  and  3  thus : 

JR  =  (average  of  3.98  and  5.50)  =  4.74  volts 
IX  =  (average  of  6.2  and  8.90)  =  7.55  volts 
IZ  —  (average  of  7.48  and  12.10)  =  9.79  volts 

'  Also,  B  regulators  regulate  half  of  loops  1  and  2. 
Therefore,  the  .settings  on  the  compensators  on  B  regu¬ 
lators  will  be  set  for  the  average  voltage  drops  for  loops 
1  and  2  thus: 

IR  =  (average  of  3.98  and  2.70)  =  3.34  volts 
IX  =  (average  of  6.2  and  3.94)  =  5.07  volts 
IZ  =  (average  of  7.48  and  4.82)  =6.15  volts 

Finally,  C  regulators  regulate  half  of  loops  2  and  3. 
Therefore,  the  settings  on  the  compensators  on  C  regu¬ 
lators  will  be  set  for  the  average  voltage  drops  for 
loops  2  and  3  thus: 

IR  =  (average  of  2.70  and  5.50)  =  4.10  volts 
IX  =  (average  of  3.94  and  8.90)  =  6.42  volts 
IZ  =  (average  of  4.82  and  12.10)  =  8.46  volts 

The  various  tyjies  of  compensators  and  setting  meth¬ 
ods  will  be  covered  in  the  next  and  final  article  of  this 
series. 


1382 


Eleetrieal  World —  Vol.91 ,  No.26 


Tubular-Steel  Poles  for 
Cable  Riseis 

By  C.  H.  Jenkins 

Underground  Engineer 

Bureau  of  Power  and  Light,  Los  Angeles,  Calif. 

WOOD  poles  for  cable  terminal  risers  to  overhead 
lines  have  been  the  source  of  considerable  trouble 
and  expense,  due  to  the  pole  igniting  when  a  ground 
(xrcurs  on  a  circuit  at  this  point.  Latticed  steel  poles  with 
cable  pipes  placed  inside  the  structure  frequently  have 
been  used.  They  provide  ample  strength  and  are  free 


pipes  installed  within  the  pole  would  best  meet  the  re¬ 
quirements  for  strength,  durability  and  appearance,  the 
Bureau  of  Power  and  Light  of  the  city  of  Los  Angeles 
has  purchased  several  taper-tube  poles  made  by  the  Taper 
Tube  Pole  Company  of  San  Francisco  and  erected  them 
at  cable  terminals  adjacent  to  a  new  class  “A”  distribution 
substation. 

This  station  will  have  an  ultimate  capacity  of  31  pri¬ 
mary  feeders,  twenty  street-lighting  circuits  and  twelve 
33-kv.  incoming  and  “peddler”  lines.  Three-conductor, 
5CK),000-circ.mil,  5-kv.  cable  is  used  for  primary  feeders, 
four-conductor.  No.  6.  5-kv.  cable  for  street  lighting  cir¬ 
cuits,  three-conductor,  -KX),000-circ.mil,  33-kv.  cable  for 


Details  of  tubular  pole  construction  for  overhead-underground  junctions 


The  pothead-to-line-conductor  construction  for  two  33,000-volt  cables  are  conveyed  to  conduit  lines.  The  method  of  joining 
circuits  and  for  four  feeders  from  a  single  pole  is  illustrated  in  the  pole  sections  is  also  illustrated,  as  is  the  arrangement  of  cable 
upper  views,  as  are  the  details  of  the  pole  base  through  which  conduits  within  the  pole  with  steel  diaphragm  support. 


from  fire  hazard,  but  can  easily  be  climbed  by  unauthor¬ 
ized  persons.  Furthermore,  the  exposed  conduits  are 
rather  unsightly  in  appearance. 

Rapid  increase  in  the  number  and  size  of  distribution 
circuits  has  made  it  necessary  to  substitute  some  pole 
material  which  will  not  burn,  yet  will  provide  suitable 
strength  and  present  a  satisfactory  appearance  on  the 
street.  Believing  that  a  tubular  steel  pole  with  cable 


conduit  runs  and  SOO.OOO-circ.mil,  single-conductor  cable 
for  cable-pole  risers  for  the  high-tension  lines.  The  three 
single-conductor,  33-kv,  cables  are  placed  in  one  6-in, 
conduit  riser  to  reduce  sheath  current  and  voltage. 

The  tubular  steel  poles  are  made  of  No.  10  gage  sheet- 
steel  rolled  into  taper  tubular  form  and  butt-welded.  A 
No.  10  gage  sheet-steel  diaphragm  is  welded  to  the  tube 
near  each  end  of  all  sections  to  hold  the  cable  pipes 
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rigidly  in  jxisition  and  stiffen  the  pole  against  crushing 
strains.  At  one  end  of  each  section  the  cable  pipes  are 
provided  with  loose  couplings  for  alignment.  The  jxjles 
are  made  in  sections  which  are  swedged  together  in  socket 
formation  and  held  rigidly  by  |-in.  bolts  between  the 
flanges.  The  methcxl  of  taking  out  the  six  3^-in.  cable 
l)ipes  with  4-ft.  radius  bend  for  connecting  to  the  conduit 
line  at  the  ix)le  base  is  shown. 

.'\n  angle  bar  bent  in  “U”  form  is  welded  to  the  pole 
for  crossarm  support.  Three  classes  of  crossarm  are 
])rovided,  as  follows:  No.  1.  designed  for  dead-ending 
six  conductors,  each  with  1.800-11).  pull  and  of  sufficient 


P..le 

No. 

No,  of 
Sectiniiti 

Outside 
Butt 
Dia  , 
In. 

Outside 

Top 

Dia., 

In. 

Length 

Cable  Pipes 
Inside 

Dia., 

In.  No. 

.  — Croeaarma— » 
No.  No.  No. 

1  2  3 

1 

4 

19} 

12 

82  ft.  3  in. 

3» 

6 

3 

6 

3 

2 

3 

I7J 

12 

61  ft.  3  in. 

3i 

6 

3 

2 

3 

3 

I8i 

12 

70  ft.  3  in. 

3i 

6 

3 

1 

3 

4 

3 

18} 

12 

72  ft.  3  in. 

6 

2 

1 

3 

5 

4 

20 

12 

84  ft.  3  in. 

6 

2 

6 

3 

6 

2 

16} 

12 

54  ft.  3  in. 

3i 

6 

3 

strength  to  resist  twisting  or  buckling  with  two  wires 
broken  on  each  side  of  the  pole.  The  arms  are  placed  on 
4-ft.  centers  and  support  flat -type  jxDtheads  with  cable 
outlet  at  an  angle  of  45  deg.  A  pole  with  three  such 
crossarms  and  four  circuits  in  place  is  shown.  No.  2 
crossarm  is  designed  for  supporting  eight  conductors  in 
both  buck  and  line  arm  positions.  No.  3  arm  is  for 
dead-ending  two  33-kv.  conductors  each  with  1,500-11). 
pull  and  is  of  sufficient  strength  to  resist  twisting  or 
buckling  with  one  wire  broken.  One  pothead  terminat¬ 
ing  one  single-conductor,  33-kv.  cable  is  attached  to  each 
end  of  each  arm  by  means  of  a  bracket.  These  arms  are 
placed  on  0-ft.  centers. 

All  poles  are  set  8  ft.  deep  in  a  concrete  base  1  ft. 
greater  in  diameter  than  the  j)ole  and  6  in.  deeper.  The 
I)oles  are  assembled  in  the  yard,  hauled  by  truck  to 
location  and  erected  with  a  gin  j)ole  of  the  ordinary  type. 
A  short  gin  ])ole  is  temporarily  attached  to  the  pole  top 
to  assi.st  in  drawing  ri.ser  cables  from  the  nearest  manhole 
through  the  cable  ])i])es  to  pothead  position.  The  j)oles 
are  head-guyed  in  the  usual  manner. 

Double  hot  process  galvanizing  is  applied  to  all  poles 
at  the  factory  and  after  erection  they  are  painted  w’ith 
one  coat  of  red  lead  and  one  coat  of  green  pole  paint  to 
harmonize  W’ith  tree  foliage.  spun  cop])er  acorn  is 
attached  to  the  pole  top  to  exclude  moisture  and  provide 
ornamentation. 

S|K*citications  for  .several  ty])es  of  ])oles  are  given  in  the 
accompanying  table. 

Restoring^  Service  from  Flooded 
Generators 

By  William  Wallet 

Rlccincal  Department,  I'ermoitt  Marble  Company, 
Croetor,  I 

The  Proctor  hydro-electric  station  of  this  company 
presented  the  chief  problem  in  service  restoration 
when  Hooded  last  fall.  The  plant  contains  one  1,600-kw. 
and  three  750-kw'.  vertical  units  generating  at  280  volts 
and  oj)erating  under  a  head  of  120  ft.  Following  the 
subsidence  of  the  H(K)d  it  was  found  that  the  generating 
units  and  switchboard  were  almost  covered  with  waste 
marble,  .sand  and  gravel.  Twenty-five  men  worked  more 
than  three  days  to  clear  the  first  floor,  after  wdiich  a  space 


in  the  cellar  was  cleared  sufficiently  to  permit  the  in¬ 
stallation  of  a  large  hot-air  furnace  built  with  three  pijx* 
outlets  and  a  motor-driven  fan  to  speed  up  air  circulation. 

Each  generating  unit  was  taken  apart  and  the  parts 
cleaned  from  sand  and  grit,  after  which  it  was  re¬ 
assembled  and  a  temporary  housing  built  over  it  to  hold 
the  heat,  hot  air  then  being  circulated  from  the  furnace 
piping  through  the  under  side  of  the  machine  and  thence 
through  the  windings.  The  machine  was  then  started, 
but  not  built  up  to  generate.  After  running  it  24  hours 
it  was  shut  down,  the  temporary  wooden  housing  set  to 
one  side  and  the  machine  blown  out  with  compressed 
air  at  about  80  lb.  pressure.  The  temporary  house  was 
again  placed  over  the  machine  and  the  generator  leads 
short-circuited  at  the  switchboard,  starting  the  machine 
and  circulating  full-load  current.  This,  with  the  heat 
from  the  furnace,  built  up  a  temperature  on  the  windings 
of  about  200  deg.  F.,  which  was  held  for  three  days.  .\ 
“megger”  test  showed  35  megohms  between  windings 
and  frame,  and  after  removing  the  .short  circuit  the  units 
were  put  on  the  line.  The  first  machine  went  on  the  line 
twelve  days  after  the  flood  hit  the  plant. 


Signal  Device  Promotes  Safety 
on  Circuits 

AN  INSULATED  detachable  cover  to  prevent  pre- 
CVmature  oi)eration  of  control  switches  has  recently 
been  installed  at  the  generating  plant  of  the  Salem 
(Mass.)  Electric  Lighting  Company.  It  consists  of  a 
bakelite  box  with  rubber  extensions  and  slotted  design 
which  enables  the  device  to  be  slipped  over  the  switch 
control  button,  as  illustrated,  and  hung  in  place  as  de¬ 
sired.  Covers  used  to  protect  lines  whose  disconnecting 


Dcincc  hung  over  control  sivitch  buttons 
zvarns  against  operation 


switches  are  open  or  whose  conductors  have  lieen 
grounded  are  painted  red  and  those  used  to  remind  the 
operator  that  a  particular  switch  is  to  be  opened  only 
after  removal  of  the  cover  are  painted  gray.  Suitable 
printed  and  symbolic  designations  are  carried  on  the 
covers  as  desired.  These  signal  devices  have  been  ])at- 
ented  by  Allen  J.  Ryno,  chief  operator  of  the  Salem 
com])any,  and  are  manufactured  by  the  States  Comiiany, 
Hartford.  Conn. 
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Effect  of 

Sudden  Loss  of  Load 

Voltage  and  frequency  conditions  following  the  sudden 
dropping  of  load  on  20,000-kva.  hydraulic-driven  generator. 

Voltage  may  reach  values  detrimental  to  machine  insulation 

By  C.  B.  Hawkins*,  S.  Murray  JoNEst  and  O.  E.  CHARLTONt 


To  DETERMINE  the  increase  in  voltage  and 
speed  when  full  load  is  suddenly  dropped  from 
a  generator  and  to  obtain  data  on  the  operation  of 
an  overvoltage  overfrequency  relay,  tests  were  recently 
made  by  the  Alabama  Power  Company  at  its  Mitchell 
Dam  plant,  on  the  Coosa  River.  The  overvoltage  over¬ 
frequency  relay  used  was  designed  to  open  the  main 
field  circuit  and  the  low-tension  breaker  when  the  speed 
and  voltage  had  increased  to  some  predetermined  value. 

In  all  the  tests,  shown  in  Figs.  2  to  18  and  Table  I, 
the  generator  was  made  to  carry  full  load  at  some  pre¬ 
determined  power  factor  and  then  the  load  was  dropped 
by  opening  either  the  high-tension  or  the  low-tension 
breaker,  depending  iqwn  the  particular  test  being  made. 
A  six-element  oscillograph  recorded  the  increase  in  volt¬ 
age  and  speed  resulting  from  the  sudden  decrease  in 
load,  as  well  as  other  information  pertinent  to  the  object 
in  view.  A  number  of  tests  were  made  before  the  over¬ 
voltage  overfrequency  relay  was  put  in  service,  giving 
some  idea  of  the  maximum  voltage  to  be  expected  under 
the  worst  conditions  (Figs.  2  to  12).  The  relay  was 
then  connected  and  the  tests  repeated  (Figs.  13  to  18). 
By  comparing  the  results  of  the  two  series  of  tests  the 
effects  of  the  relay  were  clearly  shown. 

After  analyzing  the  results  of  these  tests  the  following 
conclusions  were  formed : 

1.  When  a  generator  suddenly  drops  its  load,  there  is 
an  accompanying  rise  in  voltage,  w’hich  at  times  may 
attain  values  sufficiently  high  to  affect  the  insulation  of 
the  connected  apparatus. 

2.  The  present  voltage  regulator  reduces  the  overvolt¬ 
age  somew’hat,  but  is  not  able  to  prevent  the  voltage 
from  rising  to  excessive  values. 

3.  The  power  factor  of  the  load  has  little  effect  on 
the  total  increase  in  voltage,  but  it  does  affect  the  rate  of 
increase.  When  the  load  of  low'  pow’er  factor  is  dropped 
from  the  generator,  the  rise  in  voltage  will  be  more 
rapid  than  an  equal  load  of  higher  power  factor. 

4.  When  power  transformers  are  connected  to  the  gen¬ 
erator,  the  magnetizing  current  constitutes  a  load  on  the 
machine  and  tends  to  hold  the  voltage  dowm,  though  this 
effect  is  not  very  pronounced. 

5.  The  overvoltage  over  frequency  relay  used  did  not 
function  sufficiently  fast  to  prevent  the  voltage  from  ris¬ 
ing  to  values  that  might  prove  destructive  to  insulation. 
It  w’as  found  that  certain  refinements  in  setting  the 

*  Alabama  Poxver  Company. 
iSoutheasteni  Engineering  Company. 


relay  were  possible,  but  were  unknown  at  the  time  of 
these  tests.  These  refinements  w'ould  probably  have 
made  the  relay  more  definite  in  operation.  Further  tests 
are  to  be  made  some  time  in  the  future  to  clear  up  these 
points. 

To  obtain  a  complete  record  of  the  principal  factors 
contributing  to  the  above  conclusions,  tests  were  made 
under  the  following  conditions:  (a)  Voltage  regulator 
in  service,  (b)  voltage  regulator  out  of  service,  (c)  load 
dropped  by  tripping  the  low’-tension  breaker,  (d)  load 
dropped  by  tripping  the  high-tension  breaker  and  (e) 


Low- tension 

potential 

transformer 


Hia/h-fension 


>  Power 

tfranstbrmer 


breaker 

0 


High-tension 

potential 

transformer 


Pig.  1 — Schematic  arrangement  of  equipment  for 
oven'oltage  overfrequency  tests 


power  factor  of  load  changed.  After  analyzing  the  re¬ 
sults  obtained  from  these  tests,  an  overvoltage  over¬ 
frequency  relay  was  connected  to  the  generator  and  the 
tests  were  repeated.  The  relay  used  was  not  a  standard 
product,  but  an  experimental  piece  of  apparatus  con¬ 
sisting  of  a  combination  of  a  frequency  relay  and  an 
overvoltage  relay.  The  contacts  of  these  relays  were  in 
series,  so  both  had  to  be  closed  before  the  auxiliary  relay 
could  open  the  generator  field  circuit.  In  the  test  shown 
in  Fig.  17  the  relay  w'as  operated  by  the  over  frequency 
element  only,  whereas  that  shown  in  Fig.  18  was  oper¬ 
ated  by  the  overvoltage  element  only.  The  relays  were 
set  to  operate  on  25  per  cent  overvoltage  and  8  per  cent 
overspeed. 

The  generator  used  in  these  tests  is  rated  at  6.600 
volts,  17,500  kw.,  at  87.5  per  cent  power  factor  (20,0(X) 
kva.)  and  100  r.p.m.,  and  was  made  by  the  Gener^  Elec¬ 
tric  Company  with  direct-connected  exciter.  This  gen¬ 
erator  is  driven  by  a  24,000-hp.  Allis-Chalmers  turbine 
designed  for  100  r.p.m.  at  a  head  of  70  ft.  and  is  con¬ 
trolled  by  an  Allis-Chalmers  governor  operated  at  180  lb. 
oil  pressure.  A  standard  Tirrill  voltage  regulator  was 
used.  The  schematic  diagram  of  test  connections  is 
show'll  in  Fig.  1.  The  test  results  are  descrilied  in  detail 
as  follows: 

Effect  of  the  Magnetising  Current  of  Power  Trans- 
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fornicrs. — The  maximum  voltage  obtained  when  the  load  left  connected  to  the  machine  and  the  magnetizing  cur- 
is  suddenly  drop|>ed  from  the  generator  depends  some-  rent  of  these  transformers  becomes  a  load  on  the  gen- 
what  on  which  oil  switch  operates.  If  the  high-tension  erator.  The  generator  field  current  increases  ver} 
switch  interrupts  the  load,  the  power  transformers  are  rai)idly  as  the  impressed  voltage  increases.  The  reac- 
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TABLE  I— INITIAL  VALUES  FOR  OVERVOLTAGE  OVERFREQUENCY 

TESTS 


Load  on  Current 

Gener-  Power  Low-  High-  Main  in  Main  Speed, 
Figure  ator,  Factor,  Tension  Tension  Field  Field,  R.p.m. 

Nos.  Kw.  Per  Cent  Voltage  Voltage  Voltage  Amp. 

Fig.  2  17,640  99. 75  lead  6,660  64,500  Ml  330  100 

Fig.  3  17,700  99.8  lag  6,150  120  335  100 

Fig.  4  17,700  100  6,234  64,500  121  337.5  100 

Fig.  5  17,460  90  lag  6,480  65,000  161  455  100 

Fig.  6  17,460  75.5  lag  6,750  66,000  121  580  100 

Fig.  7  17,700  99.8  lag  6,270  126  360  100 

Fig.  8  17,650  100  6,150  .  120  335  100 

Fig.  9  17,460  90  8  lag  6,420  160  445  100 

Fig.  10  17,460  76  lag  6,630  205  580  100 

Fig  II  17,460  100  6,210  64,000  122  337.5  100 

Fig.  12  17,650  99  3  lag  6,216  .  127  360  100 

Fig.  13  17,460  99  8  lag  6,420  .  352.5  100 

Fig.  14  17,220  76.5  lag  6,870  .  600  100 

Fig.  15  17,460  100  6,420  66,000  ...  342.5  100 

Fig.  16  17,300  75.5  lag  6,840  66,300  ...  600  100 

Fig.  17  17,500  100  6,420  250  100 

Fig.  18  17,350  100  6,390  350  100 


TABLE  II— EFFECT  OF  MAGNETIZING  CURRENT  OF  POWER 
TRANSFORMERS 


. - Transf.irmers - . 

With  Without 

Fig.  2  Fig.  3 

Load  dropped,  kw .  17,640  17,700 

Power  factor,  per  cent .  99.75  lead  99 . 8  lag 

Increase  in  low-tension  voltage,  per  cent .  183  195 

Maximum  low-tension  voltage .  12,200  12,000 


tion  of  the  lagging  current  flowing  through  the  generator 
armature  tends  to  decrease  the  generator  field  flux  some¬ 
what  and  consequently  to  prevent  the  terminal  voltage 
from  rising  as  high  as  when  the  machine  is  operating  at 
a  higher  lagging  or  a  leading  power  factor. 

The  voltage  rise  expressed  in  per  cent  of  the  initial 
voltage,  with  and  without  the  power  transformers  con¬ 
nected  to  the  generator,  is  shown  respectively  in  Figs. 
2  and  3.  The  maximum  voltage  increase  in  each  test 
is  given  in  Table  IT.  The  increase  in  voltage  as  ex¬ 
pressed  in  per  cent  of  the  initial  value  is  greater  w^hen 
the  power  transformers  are  not  connected  to  the  gen¬ 
erator.  The  reason  the  maximum  voltages  are  about  the 
same  is  that  in  the  te.st  shown  in  Fig.  2  the  initial  volt¬ 
age  was  higher  than  that  of  the  Fig.  3  test. 

Effect  of  I'cltage  Regulator. — By  comparing  the  curves 
shown  in  Figs.  2  and  4  and  also  Figs.  3  and  8  it  be¬ 
comes  apparent  that  the  voltage  regulator  does  reduce  the 
overvoltage  to  some  extent,  the  per  cent  voltage  rise  with 
the  regulator  in  service  being  less  than  when  it  is  dis¬ 
connected.  but  the  curves  show  that  the  regulator  alone 
is  incapable  of  holding  the  voltage  down  to  reasonable 
limits.  In  Fig.  3.  which  shows  a  condition  in  which  the 
regulator  was  out  of  service  and  the  current  and  volt¬ 
age  of  the  generator  field  increased  approximately 
150  per  cent  over  the  initial  values,  it  would  seem 
that  the  low-tension  alternating-current  voltage  should 
have  increased  in  proportion.  The  reason  it  did  not  is. 
of  course,  due  to  the  generator  field  becoming  saturated. 
The  maximum  values  reached  are  shown  in  Table  III. 
In  each  case,  whether  the  high-tension  or  the  low-tension 
breaker  was  tripped,  the  voltage  increase  in  per  cent  of 
initial  value  was  greater  w^hen  the  regulator  was  not  in 
service.  As  before,  the  initial  voltages  were  somewhat 
different,  so  the  maximum  voltages  reached  cannot  be 
compared  on  an  equal  basis. 

Effect  of  Load  Poiver  Factor  on  I'oltage  Increase. — 
Loads  with  low  lagging  power  factor  require  stronger 
field  excitation  on  the  generator  than  high  power  factor 
loads.  If  the  circuit  is  opened  when  the  generator  is 
carrying  load  at  low  lagging  power  factor,  the  rate  of 
increase  of  the  voltage  will  be  greater  than  if  an  equal 


load  of  higher  power  factor  were  dropped.  The  effect 
of  different  power  factors  can  be  seen  by  comparing  the 
curves  for  the  tests  shown  in  Figs.  4,  5  and  6,  where 
the  high-tension  breaker  was  tripped,  or  in  Figs.  8,  9  and 
10,  where  the  low-tension  breaker  interrupted  the  load. 
These  data  are  compared  in  -  Table  IV,  which  clearly 
indicates  that  the  maximum  value  of  the  voltage  increase 
is  not  affected  very  much  by  the  power  factor,  but  that 
the  rate  at  which  the  voltage  rises  becomes  greater  as  the 
power  factor  decreases. 

Effect  of  a  Transmission  Line  Connected  to  Generator. 
— The  test  shown  in  Fig.  11  was  made  by  dropping  the 
load  from  the  generator  under  test  at  the  Bessemer  sub- 
.station,  leaving  about  50  miles  of  transmission  line  con¬ 
nected  to  the  machine.  The  curves  show  a  very  rapid 
increase  in  voltage  and  also  a  large  maximum  value.  The 
voltage  was  prevented  from  reaching  higher  values  be¬ 
cause  of  the  lightning  arresters  at  Mitchell  Dam  discharg¬ 
ing  to  ground.  It  should  be  noted  that  in  this  test  the 
maximum  speed  was  only  25  per  cent  aliove  normal  and 
this  would  tend  to  hold  the  voltage  down,  as  the  volt¬ 
age  varies  approximately  as  the  square  of  the  speed.  The 
high  voltage  reached  in  this  test  is  partly  produced  by 
the  charging  current  of  the  line,  which  is  about  90  deg. 
ahead  of  the  voltage,  flowing  through  the  reactance  of 
the  power  transformers.  This  leading  current  at  a  low 
power  factor  gives  a  voltage  rise  through  the  transformer 
instead  of  the  customary  voltage  drop  which  results  from 
a  lagging  current. 

Separate  Excitation. — One  test  was  made  with  the 
generator  separately  excited  and  without  voltage  regu¬ 
lation  in  service,  the  results  being  given  in  Fig.  12.  It 
is  obvious  that  under  this  condition  the  voltage  increase 
is  negligible,  attaining  a  maximum  of  138  per  cent  of 
the  initial  value.  It  is  interesting  to  note  in  this  connec¬ 
tion  that  the  voltage  is  approximately  proportional  to  the 
speed  of  the  generator,  whereas  with  the  direct-connected 
exciter  the  rise  in  voltage  becomes  approximately  pro¬ 
portional  to  the  square  of  the  speed. 

Transients  in  the  Generator  Field  Current. — In  all  of 
the  tests  described  above  the  generator  field  current  was 
included  on  the  oscillogram  and  from  these  records  the 


TABLE  III— EFFECT  OF  VOLTAGE  REGULATORS  ON  MA.XIMUM 
VOLTAGES  REACHED 

High-Tension  Breaker  Low-Tension  Breaker 
Tripped  Tripped 

Without  With  Without  With 
Regulator  Regulator  R^ulator  Regulator 
Fig.  2  Fig  4  Fig  3  Fig  8 

Load  dropped,  kw .  17,640  17,700  17,700  17,650 

Power  factor,  per  cent .  99. 75 lead  100  99. 8  lag  100 

Increase  in  low-tension  voltage, 

percent .  183  173  195  175 

Increase  in  high-tension  voltage, 

percent .  174  174  .  . 

Maximum  low-tension  voltage  .  12,200  10,800  12,000  10,770 

Maximum  high-tension  voltage . .  194,000  1.94,500  .  . 


TABLE  IV— EFFECT  OF  POWER  FACTOR  ON  VOLTAGE  INCREASE 


High-Tension  Breaker 
Tripped 

Low-Tension  Breaker 
Tripped 

Fig  4 

Fig.  5 

Fig.  6 

Fig.  8 

Fig.  9  Fig.  10 

Load  dropped,  kw- . 

17,000 

17,460 

17,460 

17,650 

17,460 

17,460 

Power  factor,  per  cent . 

Increase  in  low-tension  volt- 

100 

90* 

75.5* 

100 

90.8* 

76* 

age,  per  cent . 

Increase  in  high-tension  voltage. 

173 

170 

168 

175 

177 

169 

per  cent . 

174 

170 

175 

Maximum  low-tension  voltage 

10,800 

1 1,000 

11,350 

10,770 

1  h350 

1 1,200 

Maximum  high-tension  voltage  194,500 
Increase  of  voltage  at  end  of 
one  second,  per  cent: 

191,500 

200,000 

Low-tension . 

120 

128 

133 

130 

136 

148.5 

High-tension . 

123.5 

133 

142 

*Lag. 
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curves  of  the  field  current  against  time  were  plotted, 
these  being  included  on  Figs.  2  to  12  inclusive.  A 
transient  in  the  generator  field  must  of  necessity  follow 
a  sudden  decrease  in  the  generator  load.  The  reason 
is  as  follows:  In  the  steady  state  condition  there  is  a 
certain  air  gap  flux  in  the  machine  corresponding  to  a 
given  load  and  a  necessary  amount  of  ampere  turns 
or  magnetomotive  force  in  the  field  to  force  the  flux 
through  the  magnetic  path  and  to  overcome  the 
armature  reaction  due  to  the  load  current  in  the  armature. 
The  current  in  the  armature  suddenly  decreases  to  zero 
when  the  load  is  dropjied  and  consequently  the  armature 
reaction  disappears.  If  we  assume  that  the  flux  in  the 
air  gap  cannot  change  suddenly  (and  such  an  assump¬ 


tion  is  not  greatly  in  error),  it  becomes  evident  that  the 
field  magnetomotive  force  must  decrease  by  an  amount 
equal  to  the  armature  reaction  expressed  in  amj^ere-turns. 
The  only  way  for  this  to  take  place  is  for  the  current 
in  the  generator  field  to  decrease.  After  a  short  interval 
of  time  the  air  gap  flux  begins  to  change  and  a  new- 
state  of  equilibrium  is  established. 

Operation  of  the  Governor  in  Closing  the  Turbine 
Cates. — In  order  to  determine  the  rapidity  with  which 
the  governor  closed  the  gates  a  resistance  unit  with  a 
sliding  contact  was  connected  mechanically  to  the  piston 
rod  that  ojierates  the  gates.  By  impressing  a  voltage  on 
this  resistance  it  was  possible  to  record  on  the  oscil¬ 
lograph  film  the  position  of  the  piston  at  any  time  after 


Figs.  13  to  21 — Tests  on  generator  under  various  conditions  with  overvoltage 

overfrequency  relay  in  service 
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the  load  had  been  dropped.  Curves  of  the  jjate  opening 
plotted  against  time  will  l)e  found  in  Figs.  2  to  16  inclu¬ 
sive.  From  these  curves  it  is  easy  to  explain  why  in 
some  of  the  tests  the  speed  of  the  generator  reached  a 
maximum  and  then  remained  constant,  whereas  in  other 
tests  (Figs.  10,  11  and  12)  the  speed  reached  a  maxi¬ 
mum,  then  began  to  decrease.  In  these  three  tests  the 
gates  were  closed  more  ra])idly  than  in  the  other,  conse¬ 
quently  the  overs])eed  of  the  turbine  diminished.  In 
Fig.  1 1  a  condition  is  shown  in  which  the  governor  was 
o])erated  partly  by  hand,  which  accounts  for  its  rapid 
closing.  'I'be  tests  showed  that  the  oil  ])ressure  in  the 
governor  has  a  marked  effect  on  the  speed  of  o])eration. 


TABLE  V— OPERATION  OF  OVERVOLTAGE  OVERFRi:QrEXCY 
RELAY 


Low-Tension 
Breaker  Trippe<l 
Fig.  13  Fig.  14 

High-Tension 
Breaker  Tripped 
Fig.  15  Fig.  16 

Ijoad  dropped,  kw . 

17,460 

17,220 

17,460 

17,300 

Power  factor,  per  cent . 

100 

76  5* 

100 

75.5* 

Increase  in  low-tension  voltane,  per  cent. 

167 

171 

155 

144 

Increase  in  high-tension  voltage,  per  cent 

135 

144 

<  iperation  of  relay,  per  cent  overspeed  . . 

117 

io8 

120 

112 

< )l)eration  of  relay,  per  cent  overvoltage. 

161 

165 

135 

143 

Time  for  relay  to  operate,  cycles . 

♦Lag. 

79.5 

47 

111.5 

88 

The  results  of  the  previous  tests  show  that  very  high 
voltages  will  be  encountered  when  a  machine  suddenly 
loses  its  load.  An  overvoltage  overfrequency  relay  was 
installed  and  connected  in  such  a  way  that  it  would  o]ien 
the  generator  field  switch  and  main  generator  breaker 
when  the  speed  had  increased  8  jier  cent  and  the  voltage 
25  jier  cent  of  the  normal  value,  the  relay  operating  at 
108  r.p.m.  and  8,250  volts. 

Effect  of  the  Overvoltage  Overfreqneney  Relay  Oper¬ 
ation. — The  operation  of  this  relay  is  shown  in  Figs.  13 
to  16  inclusive.  From  these  test  curves  it  is  apparent 
that  the  relay  did  not  function  with  sufficient  speed  to 
prevent  the  voltage  from  reaching  high  values.  This 
time  lag  may  be  due  to  incorrect  setting  of  the  relay  or 
to  sluggishness  in  the  relay  mechanism,  or  both,  as 
mentioned  in  the  first  part  of  this  article.  Since  tests 
were  made  with  only  one  setting  of  the  relay,  there 
are  not  sufficient  data  available  to  locate  the  trouble 
definitely.  The  voltage  drops  very  quickly,  however,  as 
S(X)n  as  the  relay  ojxTates  and  there  is  only  a  lag  of  three 
cycles  between  relay  closing  and  switch  opening. 

Time  of  Relay  Operation. — In  the  above  tests  it  was 
impossible  to  determine  the  sequence  of  operation  of  the 
overvoltage  and  overfrequency  elements  of  the  relay; 
therefore  in  order  to  get  definite  information  on  the  time 
reijuired  for  each  element  to  operate  and  the  actual 
percentage  increase  above  normal  value  at  which  they 
o])erate,  tests  were  made  in  which  only  one  element  at 
a  time  was  used.  The  results  are  shown  in  Figs.  17 
and  18,  with  the  maximum  values  given  in  Table  \T. 
It  would  seem  from  these  tests  that  the  overvoltage  ele¬ 
ment  is  res])onsible  for  the  delayed  action  of  the  relay. 

Decay  of  Generator  Voltage  IV hoi  the  Main  Field  Is 
Opened  and  When  the  E.vciter  Field  Is  Opened. — The 
decay  of  generator  voltage,  plotted  against  time,  when 
the  main  generator  field  is  opened  and  when  the  exciter 
field  is  opened  is  shown  in  Fig.  19.  In  both  cases  the 
generator  was  running  with  no  load  and  an  initial  ter¬ 
minal  voltage  of  6,600  volts. 

Time  Constant  of  the  Exciter  Field. — The  building  up 
and  decay  of  the  current  in  the  exciter  field  are  shown 
in  Figs.  19  and  20,  and  from  these  curves  the  time  con¬ 


stant  was  calculated.  It  takes  about  six  seconds  for  the 
current  to  build  up  from  zero  to  its  final  value,  but  when 
the  circuit  is  opened,  the  current  decreases  much  more 
quickly,  liecause  of  the  discharge  resistance  that  is  con¬ 
nected  across  the  field  when  the  switch  o|)ens.  Since  the 
current  in  the  field  is  changing  during  the  process  of 
building  up  and  dying  down,  tbe  inductance  of  tbe  wind¬ 
ings  will  also  change.  A  curve  was  plotted  (Fig.  19) 
to  show  the  relation  of  the  ratio  L/R  to  time  as  the 
current  builds  up  in  the  field.  If  the  resistance  (R) 
of  the  field  is  assumed  to  remain  constant,  the  curve 
shows  how  the  inductance  (L)  changes  with  time. 

Building  Up  and  Decay  of  Current  in  the  Generator 
Field. — With  the  generator  stationary,  a  voltage  was  im¬ 
pressed  on  its  field  by  closing  the  field  switch  and  an 
oscillogram  of  the  building  up  of  the  current  was  taken. 
Likewise  the  switch  was  ojiened  and  an  oscillogram  was 
made  of  the  decay  of  the  current.  The  curves  shown 
in  Figs.  19  and  20  were  plotteil  from  these  oscillograms. 
It  will  be  noticed  that  when  the  field  switch  is  closed 
the  current  suddenly  increased  to  about  40  ]ier  cent  of 
its  final  value  and  then  fell  off  slightly  before  building  up 
along  an  exponential  curve  as  it  should.  Similarly, 
upon  opening  the  field  switch  the  current  suddenly  in¬ 
creased  and  then  decreased  very  rapidly.  This  is  caused 
by  the  discharge  resistance  of  the  generator  field  being 
momentarily  connected  in  parallel  with  the  field  during 
part  of  the  travel  of  the  field  switch ;  thus  the  discharge 
resistance  is  connected  directly  across  the  exciter  ter¬ 
minals  for  a  short  interval  of  time. 

Effect  of  Shorting  the  Resistance  in  Series  tcith 
the  Exciter  Field. — The  generator  was  running  at  normal 
speed  with  the  field  switch  open.  The  exciter  voltage 
was  then  brought  up  to  100  volts  and  the  resistance  in 
series  with  the  exciter  field  short  circuited.  The  result 
is  depicted  in  Fig.  21  and  shows  that  the  e.xciter  voltage 
will  increase  from  100  volts  to  150  volts  in  a  time  inter¬ 


TABLE  M— OPERATION  OF  RELAY 

BY  ONE  ELEMENT  ONLY 

Low-Tension  Breaker  TrioDed 

Overfre<iUency 

Overvoltane 

Element. 

Element. 

Fig.  17 

Fig.  18 

Load  dropped,  kw . 

17,500 

17,350 

Power  factor,  per  cent . 

100 

99.9* 

Increase  in  low-tension  voltage,  per  cent . 

145 

166 

( tverspeed  operated,  per  cent . 

Overvoltage  operatM,  per  cent . 

115 

160 

Time  for  relay  to  operate,  cycles . 

♦l.ag. 

67 

85.5 

val  of  70  cycles,  or  1.1()6  seconds.  'I'he  same  test  was 
made  on  the  1,200-r.p.m.  motor-driven  spare  exciter  and 
the  results  are  also  shown  in  Fig.  21.  In  this  case  the 
voltage  on  the  spare  exciter  increased  from  100  volts 
to  150  volts  in  35  cycles,  or  0.583  second. 

Decay  of  Exciter  Voltage  IV hen  Exciter  Field  is 
Opened. — In  this  test  the  generator  was  running  at  nor¬ 
mal  speed  with  the  main  field  switch  ojiened.  The  exciter 
voltage  was  adjusted  to  2,50  volts,  then  the  e.xciter  field 
was  opened.  The  time  required  for  the  exciter  voltage 
to  drop  from  250  volts  to  50  volts  was  approximately 
two  seconds,  the  measurement  being  made  with  a  volt¬ 
meter  and  stop  watch. 

Effect  of  Main  Field  Series  Resistance. — With  the 
exciter  voltage  held  at  253  volts,  all  of  the  series  resist¬ 
ance  of  the  main  field  was  cut  in.  d'he  actual  voltage 
across  the  generator  field  was  thereby  reduced  to  75  volts, 
the  current  in  the  field  was  220  amp.  and  the  low-tension 
generator  voltage  was  5,700  volts. 
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Pilot-Wire  Relay  Scheme 

By  Earl  Baugh  n 

Engineering  Department,  Washington  Water  Power  Company, 
Spokane,  Wash. 

VERY  often  it  is  desirable  to  protect  short  sections  of 
primary  loop  feeders  by  some  sort  of  pilot  wire  relay 
scheme.  A  scheme  suggested  by  W.  H.  Cole  is  described 
on  page  661  of  the  Oct.  1,  1927,  issue  of  Electrical 
World.  A  modification  of  this  scheme  has  lieen  devel¬ 


oped  for  the  loop  feeders  supplying  an  alternating-cur¬ 
rent  network  in  Si)okane.  I'he  connections  used  are 
shown  in  the  accompanying  diagram. 

Under  normal  conditions  there  is  a  current  flowing  in 
the  pilot  wire  loop  equal  to  twice  the  current  in  any  one 
current  transformer  secondary.  There  is  no  current  in 
the  relay  oj^erating  circuit,  since  the  two  ends  of  this  cir¬ 
cuit  are  connected  to  points  of  equal  potential.  In  case 
of  a  cable  fault  between  the  two  groups  of  current  trans¬ 
formers  the  current  from  one  group  is  reversed  so  that 
it  op|X)ses  that  of  the  other.  There  are  then  two  paths 
for  the  current,  one  through  the  relay  operating  circuit 
and  the  other  from  the  ground  on  one  current  trans¬ 
former  group  to  the  ground  on  the  other.  The  total  cur¬ 
rent  divides  inversely  as  the  impedance  of  the  two  pilot 
wires  in  series  to  the  impedance  of  the  relay  circuit  in¬ 
cluding  the  relays. 

This  scheme  has  the  advantage  of  eliminating  the  one 
to  one  ratio  current  transformer  used  by  Mr.  Cole,  and 
also,  by  the  reversal  of  the  secondaries  of  one  current 
transformer  in  each  group,  protection  is  secured  against 
three-phase  and  single-phase  short  circuits,  except  between 
lines  1  and  3,  in  addition  to  line  to  ground  faults.  Three- 
conductor  cables  of  the  usual  types  as  well  as  cable  of  the 
Hockstadter  type  may  be  used  when  protected  with  such 
a  relay  scheme.  Relays  should  be  of  as  small  volt-ampere 
load  as  possible.  In  cases  where  the  pilot  wire  conduc¬ 
tors  are  very  short  it  may  be  necessary  to  include  small 


resistors  of  one-half  to  one  ohm  resistance  to  increase  the 
impedance  of  the  pilot  wire  conductors  so  that  a  larger 
proportion  of  the  current  will  flow  through  the  relays 
rather  than  through  the  ground  connections  upon  trouble 
within  the  section  of  cable  protected. 

2,400-Volt  Regulators  Used 
for  11-Kv.  Line 

By  E.  F.  Pearson 

Electrical  Engineer  Northwestern  Electric  Company, 
Portland,  Ore. 

Advantages  of  using  standard  stock  2,400- volt 
L  feeder  regulator  equipment  and  a  saving  in  cost  over 
an  11,000-volt  regulator  led  the  Northwestern  Electric 
Company  to  develop  an  ingenious  scheme  for  regulating 
the  voltage  on  an  11-kv.  feeder.  Two  200-amp.  induc¬ 
tion  feeder  regulators  in  conjunction  with  two  special 
transformers,  connected  as  shown  in  the  accompanying 
diagram,  give  10  per  cent  voltage  regulation  on  an  ll-kv., 
three-phase  line. 

Special  four-winding  transformers  were  built  for  the 
purpose  by  the  Westinghouse  Electric  &  Manufacturing 
Company.  Two  independent  transformers  contained  in 
one  case  were  placed  on  the  same  core.  One  is  a  series 
transformer  with  its  primary  excited  from  the  2,400-volt 
regulator  and  its  secondary  in  series  with  the  11-kv.  line. 
The  other  is  a  transformer  with  a  tapped  11, 000- volt 
primary  winding  to  give  a  fixed  boost  by  auto-trans- 
former  action  and  a  2,400-volt  secondary  winding  to 
excite  the  regulators. 

In  the  first  installation  made  the  regulator-exciting 
transformer  was  connected  to  give  a  fixed  boost  of  5  per 
cent.  With  this  connection  the  regulator  will  buck  the 
voltage  5  per  cent  to  oflFset  the  5  per  cent  fixed  boost  at 
light  loads,  so  that  the  11-kv.  feeder  voltage  will  be  that 
normally  impressed  at  the  distant  substation.  At  times 
of  heavy  load  the  boost  of  the  regulator  is  added  to  the 
fixed  boost,  giving  a  total  boost  of  10  per  cent.  Any 
other  combination  of  boost  and  buck  may  be  had  by 
selecting  other  taps  on  the  auto-transformer  winding. 


F our-zvinding  transformer  and  2,400-volt  regulator 
used  on  11,000-volt  line 


.\  study  of  the  problem  when  the  scheme  was  first 
considered  indicates  that  two  single-phase  regulating 
units,  as  described,  would  be  preferable  to  a  special  three- 
phase  transformer  and  a  three-phase,  2,400-volt  regulator. 
In  considering  this  manner  of  regulation  it  was  at  first 
thought  that  there  might  be  trouble  with  harmonic  volt¬ 
ages,  but  this  did  not  prove  to  be  the  case. 
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Financial  Set-up 
Simplified 

Subsidiaries  of  Buffalo,  Niagara  & 
Eastern  system  lose  their  identity  in 
merger  with  the  parent  company 

Based  on  an  Inten'icw  zvith 

F.  D.  Corev 

President  Buffalo,  Niagara  S’  Eastern  Pozver  Cor/>oratton 

COXSOLIDATIOX  or  merger  programs  have 
l)een  adopted  by  a  number  of  the  leading  public 
utilities  in  recent  months  for  materially  simplify¬ 
ing  their  financial  structures.  Xot  infrequently  existing 
franchises  or  the  presence  of  uncallable  securities  have 
jirevented  a  complete  consummation  of  such  programs. 

In  the  case  of  one  representative  company,  the  Buffalo, 
Xiagara  &  Eastern  Power  Corporation,  and  its  subsid¬ 
iary  corix)rations,  engaged  in  the  electrical  business  m 
the  State  of  Xew  York,  the  simplification  process  is  com¬ 
plete  and  far  reaching.  The  plan  contemplates  the  con¬ 
solidation  into  a  single  operating  company  of  the  Buffalo, 
Xiagara  &  Eastern  Power  Corporation  and  its  subsidiary 
corporations  engaged  in  the  electrical  business  in  the 
State  of  Xew  York,  President  F.  D.  Corey  told  a  repre¬ 
sentative  of  the  Electrical  World. 

This  unification  into  a  single  company  presents  less 
difficulties  than  many  of' the  other, power  systems.  The 
parent  company  as  at  present  constituted  is  the  hojding 
company  and  owns  practically  all  of  the  common  stock 
of  the  subsidiaries.  Furthermore,  the  preferred  issues 
of  the  subsidiaries  have  been  called  and  no  restrictions 
or^  limitations  appear  to  stand  in  the  way  of  a  complete 
consolidation  of  all  of  the  above-mentioned  compe^nies. 

It, is  urged,  and  may  be  reasonably  expected,  that’ this 
unification  or  consolidation  into  a  single  operating  com¬ 
pany  will  reduce  overhead  very  materially  and  result  in  a 
more  economical  and  efficient  operation  of  the  properties. 

It  is  hoped  that  the  unification  process  will  be  consum¬ 
mated  at  or  near  the  end  of  the  present  calendar  year. 

The  first  step  taken  in  the  proposed  unification  and 
reorganization  plan  was  the  authorization  of  an  issue  of 
500.000  shares  of  first  preferred  stock  without  par  value 
of  the  Buffalo,  X^iagara  &  Eastern  Power  Corporation. 
Phis  step  was  consummated  on  April  2,  1928.  Three 
hundred  and  fifty  thousand  shares  of  this  issue  will  be 
used  for  the  purpose  of  acquiring  by  exchange,  or  pro¬ 
viding  funds  for  the  redemption  of,  the  existing  pre¬ 
ferred  stocks  of  the  subsidiary  companies.  Such  issues 
include  680.724  shares  of  preferred  stock  of  the  Xiagara 
Falls  Power  Company,  497.785  shares  of  Xiagara,  Lock- 
port  &  Ontario  Power  Company  preferred  stock  and 
4.568  shares  of  preferred  A  and  1.207  shares  of  pre¬ 
ferred  B  stock  of  the  Tonawanda  Power  Company. 
^\Ten  the  plan  is  completed  the  single  company  will 


F.  D.  Corey 


be  obligated  for  the  entire  funded  indebtednesses  of  the 
group  consolidated. 

The  reduction  in  overhead  cost  and  the  advantages 
accruing  from  centralized  management  need  no  special 
emphasis.  It  is  obvious  that  a  very  substantial  annual 
reduction  in  operating  costs  will  be  made.  The  actual 
saving  in  dividend  charges  will  also  be  substantial.  In 
the  case  of  the  Xiagara  Falls  Power  Company  the 
present  preferred  issue  is  a  7  per  cent  one ;  the  present 
Xiagara,  Lockport  &  Ontario  Power  company  preferred 
issue  is  6.4  per  cent,  and  of  the  Tonawanda  Power  Com¬ 
pany  issues  one  is  7  per  cent  and  the  other  is  6  per  cent. 
Since  the  new  issue  is  at  the  rate  of  $5  per  share  i>er 
annum,  it  is  apparent  that  the  actual  money  saving  will 
be  quite  substantial. 

In  so  far  as  the  shares,  or  proceeds  of  shares,  of  first 
preferred  stock  are  used  for  the  acquisition  or  redemption 
of  these  subsidiary  preferred  stocks,  their  issue  will  some¬ 
what  increase  the  liquidation  value  of  the  securities 
which  are  senior  to  existing  classes  of  stock  of  the  cor¬ 
poration.  At  the  same  time  it  will  materially  increase 
the  earnings  available  for  dividends  on  such  existing 
classes  of  stock  and  thus  improve  their  position.  The 
offer  of  an  exchange  of  shares  of  the  first  preferred 
stock  for  outstanding  shares  of  the  subsidiary  preferred 
stocks  that  has  been  made  to  the  holders  thereof  enables 
them  to  receive  an  amount  equal  to  the  retirement  or  re¬ 
demption  price  in  shares  of  the  new  first  preferred  stock 
at  the  price  of  $95  per  share.  The  |)ortion  of  the  350,000 
shares  of  first  preferred  stock  not  taken  by  exchange  will 
be  sold  to  provide  funds  to  enable  the  subsidiary  com¬ 
panies  to  retire  or  redeem  their  said  preferred  stocks  at 
the  retirement  or  redemption  price  thereof.  Such  retire¬ 
ment  or  redemption  should  be  completed  by  June  30, 
1928.  From  the  foregoing  it  will  api)ear  that  already 
substantial  progress  has  lieen  made  in  the  carrying  out  of 
the  program  of  unification  and  consolidation. 
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Watt-Hour  Meter  Performai\ce 
Improved  with  Low-Speed  Elements 

AS  A  result  of  impartial  tests  with  four  types  of  watt- 
-/Xhour  meters  the  load  characteristic  curves  for  six¬ 
teen  instruments  are  represented  in  the  accompanying 
figure.  This  information  was  presented  by  W.  B.  Brown, 

New  Orleans  Public  Service,  Inc.,  at  the  eighth  annual 
convention  of  the  Southwestern  Geographic  Division  of  The  remodeling  of  one  such  “old  house”  is  the  equiv- 
the  National  Electric  Light  Association.  Type  1  repre-  alent  of  adding  several  average  homes  (6^  rooms)  to 
sents  a  low-speed,  high-torque  meter.  Type  2  is  a  the  central-station  lines,  as  indicated  below: 


Before  After 

Remodeling  Remodeliinj 


Convenience  outlets  . .  . 

Wall  brackets  . 

Portable  lamps  . 

Ceiling  fixtures  . 

Drop  cords  . 

Tungsten  lamps . 

Connected  load  (watts) 
Wiring  outlets  . 


Remodeled 

Home 


Average 

Home 


Convenience  outlets  .  .  , 

Portable  lamps  . 

t’tility  brackets  . 

Celling  fixtures  . 

Tungsten  lamps  . 

Connected  load  (watts) 


This  is  just  the  beginning  of  an  activity  which  will 
prove  profitable  to  all  concerned.  It  will  mean,  to  the 
householder,  a  home  in  exchange  for  a  house  and  a  few 
hundred  dollars.  It  will  mean  increased  lamp,  fixture, 
wiring  and  energy  sales  to  those  concerned. 


Varnished  Metal  Baked  at 
2.4  Cents  per  100  Lb. 

total  cost  for  electric  baking,  2.4  cents  per 
100  11).  of  metal,  is  so  low  that  we  would  not  con¬ 
sider  using  gas  or  oil  ovens  with  their  increased  fire 
hazard,”  states  W.  C.  Kenney,  president  of  the  Kenney 
Manufacturing  Company,  Auburn,  R.  I.,  in  connection 
with  operating  results  obtained  from  an  electric  oven 
installation  designed  by  C.  I.  Hayes,  Providence,  R.  I. 
The  above  cost  includes  overhead.  Two  30-kw.  ovens 
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Comparoth'c  performance  of  single-phase,  t7eo-7i':re. 
xoatt-hour  meters 


high-torque  meter  but  a  high-speed  characteristic  impairs 
its  accuracy.  Type  3  is  a  high-speed  device  rotating 
100  per  cent  faster  than  type  1.  Type  4  has  a  speed  mid¬ 
way  between  that  of  2  and  3.  The  most  interesting 
feature  of  type  1  is  that  from  approximately  4^  per  cent 
rated  load  to  400  per  cent  rated  load  the  meter  registers 
within  a  limit  of  2  per  cent  of  perfect  accuracy.  This 
indicates  a  better  development  of  the  low-speed,  high- 
torque  principle  which  approaches  the  ideal  condition  of 
the  100  ])er  cent  performance  curve 


Remodeled  Home  Lighting  Equal  to 
Several  Average  Homes 

By  M.  Luckiesh 

Director  Lit/luinf/  Research  Laboratory,  National  Lamp  IVorks, 

Nela  Park,  Cleveland 

The  old  houses  needing  remodeling  have  received 
little  attention  during  relighting  and  rewiring  cam- 
|)aigns.  Perhaps  it  has  not  been  generally  appreciated 
that  several  million  such  houses  exist. 

Recognizing  the  possibilities  in  increasing  the  resale 
value  and  in  increasing  the  comfort  and  convenience  in 
these  old  houses  by  a  moderate  expenditure.  Household 
Magazine  sponsored  the  remodeling  of  a  typical  old  house  lacquer 
in  Dixon,  Ill.,  and  we  specified  the  wiring  and  lighting  The  op 
equipment  deg.  F. 

This  house  was  wired  and  equipped  for  a  few  hundred  be  run 
dollars.  It  was  originally  an  eight-room  house  and  compan 
typical  of  several  millions  of  old  houses  in  this  country,  color  o 
No  shade  worthy  of  the  term  was  found  in  it.  The  old  bake  is 
and  new  equipment  are  listed  in  the  following  table:  out  the 


Uniform  results  and  lotv  costs  led  to  purchase  of 
duplicate  oven 
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The  Parable  of 


the  Range 
in  the  Parlor 


A  true  story  that  has  led  to 
the  standardization  of  heavier 
home  services  in  many  cities 

ONCE  upon  a  time  a  certain  salesman  called  upon 
the  general  manager  of  a  certain  power  company. 
He  knew  him  well  and  when  he  came  in  the 
G.  M.  shut  the  door  and  began  to  tear  his  hair  and  curse 
the  gas  company.  It  was  a  sad,  sad  story  he  had  to  tell. 

It  seems  that  this  general  manager  six  months  ago, 
in  a  sparkling  moment,  had  one  day  in  a  much-advertised 
contest  given  away  to  a  fortunate  customer  one  electric 
range.  It  was  a  beautiful  big  range,  replete  with  hot 
and  cold  folding  doors,  gold  fingernails  and  all  the 
latest  improvements.  It  was  delivered  to  the  modest 
home  of  one  John  Doe  and  dejxjsited  in  the  ])arlor — 
for  there  was  no  room  in  the  kitchen. 

Now  John  Doe  was  delighted  and  so  was  Jenny  and  so 
were  little  Jack  and  the  baby  to  have  possession  of  this 
lovely  thing.  And  John  immediately  sent  for  an  electrical 
contractor  to  see  about  getting  this  fine  and  noble  cook 
stove  to  work.  The  contractor  found,  of  course,  that  the 
wiring  in  the  little  home  of  the  Does  would  not  carry 
a  range  and  figured  out  an  estimate  on  running  a  new 
service,  a  range  circuit,  installing  the  necessary  switches, 
and  so  forth.  The  cost  would  be  $65,  he  told  John. 

And  then  John  said,  “Why.  what  is  all  this  $65  for?” 
The  contractor  explained  that  John’s  service  was  in¬ 
adequate.  He  had  ^-in.  conduit,  two  No.  10  wires  and  a 
50-amp.  meter  service  switch.  The  first  thing  the  con¬ 
tractor  would  have  to  do  would  be  to  tear  out  this  old 
service  and  in  its  place  install  l;J-in.  conduit,  three  No.  6 
wires  and  a  ()0-amp.  meter  service  switch,  and  then  run 
wires  from  the  service  up  to  the  kitchen.  The  big  cost 
of  the  installation  would  be  the  meter  service. 

"Well,”  John  said,  “I  can’t  understand  why  big  enough 
service  wasn’t  put  in  at  the  time  the  house  was  built.” 

The  contractor  said,  “Well,  you’re  right.  If  it  had 
been  done  then  it  would  only  have  cost  you  around  $15 
instead  of  $65  to  connect  this  range  up  now.” 

The  range  continued  to  encumber  the  parlor.  This  is 
a  true  story  and  the  facts  must  l)e  faced. 

Now  there  came  one  evening  to  the  home  of  the  Drx?s 
two  friends  to  call.  And  the  man  friend  said  to  John. 
"What’s  that  there  in  the  corner?” 

“It’s  an  electric  range,”  .said  John,  and  he  told  them 
the  wonderful  story  of  how  they  won  this  hifalutin’  and 
expensive  luxury  in  a  contest. 

“Well,  what’s  it  for?”  asked  the  friend. 

“Why,  to  cook  with,”  answered  John. 

“Well,  what’s  it  doing  in  here?”  exclaimed  the  friend. 
“Why  don’t  you  put  it  in  the  kitchen  and  use  it?”  And 
then  Jenny  Doe  explained,  as  wives  will.  They  couldn’t 
afford  to  rewire  their  house  in  order  to  connect  it.  Mayl)e 
they  couldn’t  afford  to  use  it.  But  they  had  it. 

Well,  to  cut  a  long  tale  short,  they  all  went  out  into 
the  kitchen  to  look  at  the  place  where  it  might  l)e  put — 
as  people  do — and  there  was  the  old  l)edraggled  gas 
range.  And  then  the  friend  gave  birth  to  an  idea. 


By  Earl  Whitehorne 


“Why  don’t  you  see  if  you  can’t  exchange  it  for  a  new 
gas  range?”  said  he.  That  was  an  exciting  moment.  So 
it  was  when  the  man  came  from  the  gas  company.  He 
also  had  an  idea.  Of  course,  they  were  not  in  the 
electric  range  business,  but  why  did  the  Does  want  to  fool 
with  an  electric  stove  that  would  ruin  them  if  they  ever 
tried  to  cook  on  it.  Let’s  go  right  down  and  see  some 
nice  new  gas  ranges.  Now  here’s  this  liee-utiful  new  gas 
cabinet  range  with  extra  double  X  enamel  arul  nickel 
knuckles.  It  co.sts  $150,  but  we  will  deliver  it  to  your 
house  and  connect  it  up  ab.solutely  without  charge  and 
cart  away  your  old  black  gas  range  and  remove  your 
despicable  $350  electric  range  right  out  of  the  parlor. 
Who  wants  a  range  in  the  parlor  anyhow?  The  idea! 
Thus  the  .salesman. 

And  that  is  just  what  happened.  And  then  next  week 
in  the  big  front  window  of  the  gas  company  was  an 
interesting  exhibit.  A  large  gray  electric  range — in  a 
gas  window,  mind  you — and  there  was  a  great  placard 
that  read — “John  Doe  won  this  electric  range  in  a  con¬ 
test.  It  cost  him  nothing.  But  he  found  that  it  would 
cost  so  much  to  have  it  wired  up  and  then  to  use  it  that 
he  came  down  here  and  IxDUght  a  No.  17  Young  Bride’s 
Delight  and  asked  us  to  take  this  off  his  hands” — or 
words  to  that  effect. 

And  the  general  manager  of  the  power  company 
threatened  and  swore.  And  his  friend  the  salesman  .said, 
“Wait  a  minute.  I  know  the  gas  man.  Let  me  go  and 
see  if  I  can’t  straighten  it  out.  .Xnd  he  went  and  he  did. 

Service  Inadequacy 

.'\nd  then  this  salesman  got  to  thinking  and  he  went 
back  to  his  friend  the  general  manager  of  the  power  com¬ 
pany  and  told  him  that  the  fatal  electric  range  was  no 
more  in  the  gas  office  window.  And  he  asked  him  a  ques¬ 
tion.  “Why  is  it,”  he  said,  “that  this  kind  of  thing  can 
hapj)en,  that  a  man  can  win  a  Ix^autiful  electric  range 
and  take  it  home  delighted  with  it  and  then  not  be  able 
to  use  it  and  finally  throw  it  out  and  ]xiy  his  fuel  money 
to  the  gas  company?  What’s  wrong  with  us  in  the 
electrical  industry?”  And  then  he  told  him. 

“Did  it  ever  occur  to  you,”  he  asked  the  G.M.,  “that 
through  the  40  years  we  electrical  men  have  been  con¬ 
necting  houses  to  the  ])ower  systems  of  America — until 
we’ve  got  some  seventeen  million  and  a  half — that  in 
practically  every  house  we  have  delilierately  blocked  our 
future  market?  Consider  these  four  things: 

1.  When  the  gas  company  takes  on  a  customer  it  installs  a 
service  and  a  meter.  In  the  beginning  there  may  be  just  a  small 
range  in  the  kitchen.  But  later  if  the  customer  decides  to  have 
a  gas  water  heater  or  a  gas  radiator  he  simply  installs  it  and 
connects  it.  The  meter  and  the  service  are  adequate. 

2.  When  the  water  company  runs  a  service  to  a  house  and  sets 
a  meter  there  may  be  only  one  bathroom  and  a  kitchen  sink.  But 
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later  if  the  family  wants  two  more  baths  and  a  downstairs  toilet 
there  is  no  trouble  about  it.  The  service  and  the  meter  are  ready. 
There  is  no  need  to  go  to  the  city  for  a  permit  and  to  pay  for  a 
bigger  main  and  a  more  costly  service.  You  use  the  water  that 
you  want. 

3.  And  just  so,  when  you  have  a  telephone  put  in,  your  idea 
is  that  you  desire  to  talk  to  other  people  in  your  town  or  in  a 
nearby  town  or  city.  But  supixjse  you  wish  to  call  Chicago,  or 
New  York,  or  San  Francisco,  or  even  London,  are  you  compelled 
to  ask  the  company  for  a  different  instrument,  a  bigger  service 
and  a  special  preparation  for  this  broader,  unexpected  use  of  your 
telephone?  You  are  not.  You  take  the  receiver  down  and  just 
say,  “Give  me  Chicago  41144,”  and  you  get  it. 

4.  But  when  you  apply  for  our  electric  service,  your  home  is 
wired  and  you  make  application  to  the  power  company.  The  con¬ 
tractor  installs  a  30-amp.  service  entrance  switch.  The  utility 
sets  a  15-amp.  meter,  perhaps.  Everything  is  lovely — until  some 
day  you  and  your  wife  decide  to  cook  electrically.  And  then  you 
find  that  though  you  can  have  plenty  of  gas  for  a  water  heater, 
or  plenty  of  water  for  another  bathroom  or  can  talk  to  Florida 
through  the  same  telephone  you  had  put  in  to  chatter  round  the 
town,  when  it  comes  to  electricity  all  is  very  different.  For  the 
great  electrical  industry  is  not  accustomed  to  have  people  ask 
suddenly  to  use  more  service  than  they  expected.  In  fact,  the 
great  electrical  industry  hasn’t  been  organized  with  any  such  idea 
in  mind. 

“And  so  in  all  America  any  large  additional  use  of 
electric  service  is  barred  because  the  service  arrange¬ 
ments  and  the  meter,  having  no  imagination  of  their 
own,  have  not  expected  it  and  are  not  ready.  And  if 
John  Doe  or  Mrs.  Mary  Brady  want  to  use  an  electric 
range  they  must  call  for  a  contractor  and  rewire  their 
house,  and  put  in  heavier  copper  up  to  the  range.  For 
the  electrical  industry  gives  warning  that  it  permits  no 
man  or  woman  to  change  his  or  her  mind  and  cook  by 
electricity  unless  he  or  she  pays  perhaps  $40,  or  in  some 
towns  $90  or  more,  to  change  the  wiring.  It  has  never 
occurred  to  electrical  men  that  the  service  entrance  might 
l)e  made  ready  in  advance.” 

Bktter  St.\xd.\rd 

That’s  what  the  salesman  said.  And  the  general  man¬ 
ager  thought  a  while  and  he  said,  “I  guess  you’re  right. 
I’d  never  thought  of  it  l)efore.” 

And  then  the  salesman  said.  “W^hy  don’t  we  put  an  end 
to  this  condition  in  this  town  by  standardizing  at  least 
on  a  60-amp.  service  entrance  so  when  somebody  wants 
to  u.se  a  range,  at  least  the  service  will  be  ready,  and  there 
will  only  l>e  a  very  small  expense  to  run  a  circuit  to  the 
kitchen  ?” 

And  the  general  manager  agreed  and  they  called  a 
meeting  of  all  the  local  contractors  and  the  inspectors 
and  everyl)ody  interested  and  before  long  there  was  estab¬ 
lished  in  that  city  a  new  ruling  that  has  standardized  the 
60-amp.  service  capacity — ready  to  .serve. 

.And  filled  with  zeal  from  this  ex|)erience,  this  sales¬ 
man  has  Ik'cii  preaching  this  gos|)el  in  other  cities  and 
getting  other  groujis  together,  and  out  of  this  work  has 
come  a  movement.  The  idea  has  been  planted  in  many 
minds  and  it  looks  as  though  in  many  cities  they  are 
going  to  tear  down  this  old  barrier  to  the  increased  u.se 
of  electricity  by  .standardizing  on  a  minimum  service 
caf^acity  of  three  Xo.  6  wires  and  a  60-amp.  service 
switch  on  all  services  in  their  jurisdiction.  At  the  present 
time  in  Grand  Rapids  and  Lansing,  Mich.,  they  now 
have  rulings  of  this  nature  in  effect.  A  letter  which  I 
received  recently  from  a  Grand  Rapids  electrical  man 
said:  “I  want  to  add  that  our  60-amp.  rule  is  working 
out  fine  and  every  one  is  satisfied.” 

But  it  has  not  been  easy.  In  some  sections  there  is 
the  most  determined  opposition  on  the  part  of  the  ixiwer 
com|)anies.  It  has  never  Ijeen  done.  It  is  not  necessary. 
People  are  not  using  ranges.  It  will  make  house  wiring 


more  expensive.  These  and  a  dozen  other  rea.sons  are 
thrown  up.  But  none  of  them  can  stand  against  the 
cold  logic  that  bids  the  electrical  industry  remove  these 
liarriers  that  now  prevent  the  greater  use  of  electricity 
for  cooking  and  for  water  heating. 

It  is  about  time  that  we  exposed  ourselves  to  the  i)os- 
sibility  that  some  day  the  Johns  and  Marys  in  these 
houses  will  desire  and  have  the  right  to  cook  and  heat 
their  water  electrically.  Forethought  and  preparation  are 
highly  regarded  in  most  instances.  Must  the  electrical 
industry  deny  itself  the  opportunity  to  profit  by  this  good 
old  axiom  in  so  many  homes?  Is  our  vaunted  readiness 
to  serve  to  be  so  easily  confounded? 

No.  It  is  high  time  for  us  in  the  electrical  industry 
to  join  this  adequate  service  movement  and  begin  auto¬ 
matically  to  ])rovide  our  customers  with  an  adequate  serv¬ 
ice  when  a  home  is  built  or  a  building  is  wired.  Then 
there  w’on’t  be  any  more  ranges  reposing  in  the  parlors. 


Revenue  per  Meter  Increased 
by  Merchandising 

That  the  kilow’att-hour  consumption  and  rev'enue  per 
domestic  customer  is  increased  directly  as  the  result 
of  efforts  on  merchandising  is  shown  in  the  experience  of 
the  Southwestern  Gas  &  Electric  Company,  of  which 
Edw'in  W.  Vennard  is  general  commercial  manager. 
This  company  is  a  firm  believer  in  concentrated  mer¬ 
chandising  activities  because  it  has  followed  closely  its 
effect  upon  the  residential  use  of  energy  in  the  towns 
served  and  can  see  the  concrete  benefits  in  increased 
domestic  revenue. 

The  accompanying  chart  show’s  the  increase  in  the 
domestic  kilowatt-hour  consumption  for  1927  over  1926 
in  ShrevejxDrt,  La.,  w’hich  is  the  largest  community  served 
by  the  company.  In  1926  the  average  consumption  i)er 
meter  jier  month  varied  from  42  kw.-hr.  in  January  dow'ti 
to  approximately  22  kw.-hr.  in  the  summer  time.  In 


Effect  of  merchandising  upon  kiloivatt-hour  consumption 
per  domestic  meter 

The  energy  con.‘<umption  in  July.  1927,  increa.'sed  7i  kw.-hr.  iier 
meter  over  July,  192G.  Ba.sed  on  7i  cents  per  kilowatt-hour,  the 
total  revenue  lncrea.se  for  12,000  meters  was  $0,800 

September,  1926,  a  merchandise  department  was  installed 
in  Shreveport  and  aggressive  appliance  selling  was  com¬ 
menced.  Results  have  been  most  gratifying,  as  shown  by 
the  increase  of  7^  kw.-hr.  per  domestic  meter  in  1927 
over  1926.  The  two  curves  indicate  this  very  clearly, 
particularly  the  increases  during  the  summer  months 
following  a  very  active  campaign  on  electric  fans.  Based 
on  an  average  rate  of  7^  cents  |ier  kilowatt-hour  the 
revenue  increase  from  12,000  meters  in  July,  1927,  was 
apjiroximately  $6,800. 
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Paper-Mill  Motorization 

Improves  Production  and  Quality 


Keen  competition  has  made  it  necessary 
to  devise  new  ways  of  automatically  con¬ 
trolling  product  and  cost  of  making  it 


By  R.  S.  Lowry 

Formerly  Electrical  Engineer  Champion  Coated  Paper  Company, 
Xozv  Chief  Engineer  Ingalls  Stone  Company,  Bedford,  Ind. 


Many  changes  have  been  made  in  paper-mill  ma¬ 
chines  and  in  the  method  of  driving  and  con¬ 
trolling  them  which  tend  to  take  much  of  the 
human  element  out  of  paper  making.  It  is  this  human 
factor  which  interferes  to  a  large  degree  with  the  pro¬ 
duction  of  a  uniform  quality  and  which  also  tends  to 
make  for  varying  costs  in  the  production  of  the  same 
grade  of  paper  over  long  periods  of  time.  Although 
some  human  supervision  will  always  l)e  needed,  “feel” 
and  sight  enter  so  much  into  the  making  of  paper,  even 
at  the  present  time,  that  uniformity  of  quality  is  hard 
to  guarantee  without  considerable  “waste”  and  time  loss 
after  repeated  trials  to  meet  certain  specifications.  The 
use  of  various  meters  is  helping  to  eliminate  what  might 
be  termed  guesswork.  They  determine  the  quality  of 
the  stock  and  the  ingredients  which  go  into  the  product, 
giving  the  same  results  regardless  of  who  is  observing 
readings. 

Proper  motorization  of  individual  machines  not  only 
tends  to  save  power  but  places  machines  so  perfectly 
under  the  control  of  the  operator  that  he  is  able  to 
obtain  results  not  possible  with  other  methods  of  driving. 

Stock  i)umps  driven  by  motors  may  actually  affect 
in  an  indirect  way  the  quality  of  the  stock  handled,  for 
it  is  possible  to  vary  the  speed  of  the  motor  to  suit  the 
amount  of  stock  to  be  delivered  to  the  machine  and  thus 


reduce  the  amount  returned  to  chests  or  agitators.  The 
circulating  of  an  unnecessary  amount  of  stock  besides 
wasting  power  has  a  deleterious  effect  on  the  stock.  In 
many  cases  the  pump  may  actually  be  shut  down  at  times 
with  resultant  savings  and  benefit  to  stock.  By  placing 
an  ammeter  on  the  pump  motor  it  is  possible  to  tell  the 
condition  of  the  pump  and  the  piping  system  and  thus 
foresee  trouble  which  might  later  interfere  seriously  with 
production. 

Motorization  of  the  beater  engines  has  taken  a  great 
amount  of  the  human  element  out  of  paper  making.  A 
motor  on  each  beater  makes  for  greater  flexibility,  saves 
power  and  might  almost  lie  considered  an  absolute  neces¬ 
sity  if  it  is  desired  to  know  exactly  what  goes  on  in  the 
beater.  A  meter  will  tell  very  closely  how  “hard  the 
roll  is  on  the  plate.”  The  exact  pressure  cannot  be  told 
by  sound.  The  accompanying  chart  serves  to  illustrate 
how  far  wrong  a  beaterman  may  be  in  attempting  to  set 
the  roll  by  sound. 

A  beater  roll  which  rests  on  the  bedplate  too  firmly 
will  not  give  as  good  results,  so  far  as  treatment  of  the 
stock  is  concerned,  as  one  which  rubs  the  plate  firmly  but 
allows  the  bearings  to  take  part  of  the  weight  of  the 
roll.  Motorization  tends  to  check  overfurnishing  of 
the  beater  or  too  great  a  change  in  stock  consistency. 
Over  furnishing  of  the  I>eater  ])re  vents  proj^er  circula- 
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tion  of  stock  with  conse- 
(juent  heatinjj  and  non- 
uniformity  of  treatment. 

Probably  no  machine 
in  the  paper  mill  has  a 
greater  influence  on  the 
power  bill  than  the 
beater.  It  can  l)e  con¬ 
sidered  as  an  enormous 
brake  in  the  hands  of 
men  not  greatly  inter¬ 
ested  in  saving  power. 

Even  motors  100  per 

cent  larger  than  necessary  for  proper  beating  can  easily 
be  stalled  by  a  careless  beaterman  unless  the  control  is 
equipped  with  proper  protective  apparatus.  Here  is 
where  the  motor  with  its  meters  jiroves  valuable. 

The  Jordan  engine  has  lent  itself  admirably  to  motori¬ 
zation  and  here  the  quality  of  stock  is  also  affected  by 
the  method  of  drive.  This  is  an  ideal  application  for 
the  synchronous  motor,  which  holds  the  Jordan  abso¬ 
lutely  to  one  sjx'ed  for  all  loads  and  insures  uniform 
treatment  of  the  fibers  for  any  setting  of  the  plug.  A 
wattmeter  indicates  the  ])ressure  of  plug  against  shell 
and  much  more  accurately  than  depending  on  sound, 
A  badly  worn  plug  or  shell  will  cause  the  power  to 
mount  high  and  the  relays  may  even  o[)erate  to  remove 
the  motor  from  the  line.  When  this  condition  of  plug 


T  op,  left  —  Direct-cur¬ 
rent  motors  on  platers 
double  output 

Top,  right  —  Sectional 
drive  of  hook  paper  ma¬ 
chines 

At  left — Super-calender 
driven  by  single  direct- 
current  motor  allows 
high  speeds 


and  shell  exists  the  stock  will  probably  not  be  “short” 
enough  and  the  meter  indications  are  proof  positive  ot 
what  the  trouble  is. 

Sectional  drive  of  paper  machines  is  now  out  of  the 
experimental  stage  and  here  the  electric  motor  performs 
admirably  to  improve  the  quantity  and  quality  of  the 
output.  The  advantages  of  the  sectional  drive  are 
numerous  and  in  some  resjiects  revolutionary.  Due  to 
smooth  starting  and  running  and  to  the  fact  that  at  all 
times  the  amount  of  pull  on  the  “wire”  of  the  Fourdrinier 
is  accurately  known  from  meter  indications  the  life  of 
the  wire  will  often  be  doubled  or  trebled.  Should  the 
stock  in  the  wire  be  too  “slow”  or  contain  too  much 
water,  necessitating  too  high  a  vacuum  or  too  many  “flat 
boxes,”  the  meter  on  the  motor  will  indicate  an  abnormal 


Battery  of  four  Jordans  driven  by  synchronous  motors 
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load.  Conversely,  the  above  condition  would  l)e  indi¬ 
cated  by  an  abnormal  load  on  the  motor.  The  “draw” 
between  the  various  sections  can  l)e  accurately  adjusted 
and  also  can  be  calculated  from  meter  readings.  At 
the  dry  end  of  the  machine  the  paper  has  its  maximum 
strength  in  tension.  It  is  frequently  a  question  of  dis¬ 
pute  between  machine  tenders  whether  the  draw  is  right 
i)etween  the  last  drier  and  first  calender  sections.  It 
seems  that  no  two  men  judge  alike,  but  a  glance  at  the 
meters  on  a  sectional  drive  will  settle  the  dispute. 

The  writer  recollects  a  case  where  the  paper  was  snap¬ 
ping  oflF  at  the  first  calender.  By  quickly  taking  meter 
readings  and  calculating  the  horsepower  being  trans¬ 
mitted  by  the  sheet  and  getting  it  down  to  pounds  pull 
it  was  found  the  paper  was  actually  under  a  tension  of 
130  lb.  per  foot  of  width,  which  was  nearly  double  the 
required  breaking  strength  for  the  grade. 

Separate  motors  on  each  section  of  a  paper  machine 
also  segregate  bearing  and  other  troubles  causing  abnor¬ 
mal  loads.  As  an  illustration  one  machine  normally 
required  70  amp.  on  the  first  drier  section.  One  day 
the  load  increased  to  7S  amp.  and  on  the  following  day. 


Cucsyii'ork  expensive  in  beater  operation 

After  power  reading's  had  been  taken  of  the  beater  and  the 
roll  setting  pronounced  right  to  give  the  desired  results  the  roll 
was  raised  and  the  beaterman  asked  to  again  set  the  roll  at 
the  same  point.  With  the  correct  setting  the  motor  was  taking 
only  about  70  kw.,  while  after  resetting  the  roll  the  motor  pulled 
120  kw.,  or  an  overload  of  71  per  cent. 

which  happened  to  be  Saturday,  the  ampere  load  had 
increased  to  80.  Converted  into  horsepower  this  increase 
in  amperage  was  equivalent  to  only  about  2  hp.  On 
Sunday  morning,  with  the  machine  down,  each  bearing 
on  the  first  drier  section  w’as  carefully  examined.  On 
the  back  side  of  the  machine  on  one  of  the  drier  rolls, 
where  it  was  impossible  to  get  at  the  bearing  with  the 
machine  running,  a  bearing  w'as  found  entirely  lacking 
oil.  The  bearing  and  journal  had  not  been  cut  as  the 
meters,  having  shown  up  trouble  with  such  a  small  in¬ 
crease  in  power,  had  made  it  possible  to  locate  the  trouble 
before  any  damage  was  done.  With  other  tyjies  of  drive 
the  trouble  would  hardly  have  been  located  until  the  bear¬ 
ing  smoked,  which  might  possibly  have  meant  a  shutdown 
and  attendant  loss  of  production. 

Super-calenders  driven  from  line  shafts  are  far  out 
of  date  and  unsatisfactory.  Often  the  breaking  of  the 
sheet  on  one  calender  w’ill  cause  the  paper  to  snap  off 
on  one  or  more  of  the  other  calenders  operated  from 
the  same  line  shaft.  Speeds  as  high  as  1,000  ft.  per 
minute  are  now  attained  by  proper  motorization.  Need¬ 
less  to  say,  the  calender  must  be  under  perfect  control 
at  this  speed  or  should  the  paper  break  there  would  be 
a  great  amount  of  waste  and  the  cotton  or  fiber  rolls  of 
the  stack  might  Ije  damaged. 

With  a  calender  drive  lately  developed  it  is  possible 
to  stop  the  stacks  within  10  ft.  of  paper  or  before  a 
“tag  end”  can  enter  the  stack,  and  this  from  a  speed  of 


1,000  ft.  per  minute.  This  higher  speed  means  an  in¬ 
crease  in  output  of  60  per  cent  to  75  per  cent  over  line- 
shaft  drive  or  even  some  of  the  old  types  of  motor  drive. 
The  adjustable  speed  motor  allowing  a  range  in  si)eed 
from  30  ft.  per  minute  to  1,000  or  more  feet  per  minute 
permits  the  operator  to  run  the  calender  at  the  speed  l>est 
suiting  the  grade  of  paper.  Furthermore,  waste,  due  to 
breaks,  can  be  practically  eliminated. 

Plater  Electrification  Speeds  Production 

Proliably  the  most  startling  effect  of  motorization  on 
production  occurs  in  electrifying  a  plater.  This  machine 
consists  of  two  chilled  rolls  which  are  caused  to  run 
alternately  forward  and  backward  by  the  driving  mecha¬ 
nism.  In  the  case  of  a  motor-driven  machine  the  motor 
is  simply  reversed  after  being  “plugged.”  Before  passing 
through  the  plater  rolls  the  sheets  of  paper  or  cardboard 
are  placed  between  alternate  sheets  of  zinc  in  stacks 
ranging  from  about  1  in.  to  several  inches  in  height. 
'Phis  stack  is  then  passed  back  and  forth  between  the 
rolls  under  enormous  pressure,  the  zinc  sheets  imparting 
a  special  finish  to  the  cardboard. 

With  the  original  line-shaft  drive  the  operator  was 
able  to  keep  only  one  crew  of  three  girls  busy  stacking 
and  unstacking  the  sheets.  The  motor  drive  and  its 
control  speeded  up  the  machine  to  such  an  extent  that 
another  crew  of  girls  was  placed  at  the  operator’s  right. 
The  output  was  doubled,  or,  in  other  words,  one  machine 
did  the  work  of  two. 

Paper  cutters  run  by  adjustable-speed  motors  with 
push-button  control  will  immediately  show  an  increase 
of  output  of  from  25  per  cent  to  33^  jjer  cent,  dei^end- 
ing  on  the  operator.  W^here  a  number  of  cutters  side 
by  side  have  been  properly  motorized  the  factor  of  rivalry 
between  workmen  enters  in  so  strongly  that  the  increase 
in  output  is  often  amazing.  Each  operator  is  interested 
in  seeing  his  or  her  pile  of  paper  grow  faster  thail  his 
neighlxjrs’  and  new  interest  is  taken  in  the  work.  Cer¬ 
tainly  there  is  no  better  way  in  the  world  of  getting 
an  increase  in  output.  The  process  is  automatic. 

This  is  the  age  of  speed  and,  given  the  correct  equip¬ 
ment,  the  workman  carries  the  tendency  right  to  his  work 
and  enjoys  it  to  the  mutual  benefit  of  himself  and  his 
employer.  With  correct  equipment  the  w'orkman  pro¬ 
duces  more  with  the  same  or  less  energy  ex|)ended  and 
it  has  not  cost  him  anything.  He  is  better  off  and  so 
is  the  industry. 


.  A  Freak  Cause  of  Service  Outage 

The  list  of  freak  causes  of  trouble  on  electric  sys¬ 
tems  continues  to  grow.  The  switch  on  a  4,800- 
volt  |X)wer  line  of  a  large  Middle  West  company  opened 
automatically  at  4:32  one  morning  recently  and  service 
on  the  line  was  interrupted  for  three  minutes.  Two 
phases  were  found  burned  open  and  the  third  conductor 
badly  damaged  at  the  trainer  leads  to  a  transformer 
bank  serving  an  industrial  customer.  Temporary  re¬ 
pairs  restored  service  to  this  customer  at  6 :  55  a.m.  The 
trouble  later  was  found  to  l)e  due  to  a  felt  ball  alxmt 
12  in.  in  diameter  which  had  been  used  by  workmen  on 
a  job  in  the  vicinity  for  a  game  of  basketball,  probably 
during  their  noon  hour,  the  loops  to  the  transformer 
being  used  as  a  basket.  The  ball  was  left  lying  in  the 
loops,  presumably  for  several  days,  and,  becoming  rain- 
soaked,  caused  an  arc-over  between  two  leads,  burning 
them  open.  The  wire  was  No.  00,  rubber  covered. 
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Trend  of  Electrical  and  General 
Industry  Compared 

ACOMPARISON  of  the  viewpoint  of  executives  of 
the  electrical  industry  and  executives  of  industry  in 
general  is  shown  in  the  accompanying  tabulation.  In  a 
study  to  develop  trends  in  general  industry  the  Sherman 
Corjx)ration,  Boston,  asked  executives  of  all  manufactur¬ 
ing  concerns  to  check  a  list  of  factors  as  to  whether  they 
were,  in  the  case  of  the  reporting  company,  favorable  or 
unfavorable.  Another  list  showing  the  trend  of  practice 
in  industry  also  was  checked. 

It  is  clear  that  the  electrical  industry  considers  compc' 
tition,  overproduction,  profit  margins,  surplus  plant  capac¬ 
ity,  selling  and  distribution  expenses  and  hand-to-mouth 
buying  as  the  outstanding  unfavorable  items.  General 
industry,  on  the  other  hand,  looks  on  none  of  these  items 
as  unfavorably  as  does  the  electrical  industry.  In  the 
case  of  competition,  only  9  per  cent  of  general  industry 
considers  it  unfavorable,  compared  to  91  per  cent  that 
looks  upon  it  as  favorable.  On  the  other  hand,  67  per 
cent  of  the  electrical  industry  considers  competition  un¬ 
favorable  and  none  considers  it  favorable,  the  remainder 
giving  no  definite  answer. 

In  addition  to  the  tabulated  data  some  interesting  state¬ 
ments  from  manufacturers  in  the  electrical  industry  were 
received  by  the  Sherman  Corporation.  These  electrical 
industry  executives  reported  their  judgments  as  to  what 
they  Ix'lieved  are  the  problems  of  business  in  1928.  Some 
of  the  opinions'are  as  follows;  A  manufacturer  of  light¬ 
ing  equipment  says  he  considers  as  the  major  problems  in 
his  industry  for  1928  intensive  selling,  cutting  down 
overhead  and  less  volume  and  greater  profit. 

A  manufacturer  of  electrical  products  declares  that 
distribution,  research,  employer-employee  relationships 
are  the  principal  problems  in  his  industry. 

A  manufacturer  of  electrical  welding  rings,  rims,  bands, 
angles  and  flanges  says  that  he  finds  his  principal  prob¬ 
lems  are  further  reduction  in  manufacturing  costs  and 
domestic  and  foreign  comjx'tition. 


FAVORABLE  AND  UNFAVORABLE  FACTORS  IN 

INDUSTRY 

1. 

Factor  (General  Conditions) 
Money  rates  . 

General 

Industry 

Per  Per 

Cent  Cent 
Favor-  Unfa- 
able  vorable 
. . . .  98  2 

Electrical 

Industiy 

Per  Per 

Cent  Ont 

Favor-  Unfa- 

able  vorable 
67  00 

2. 

Employee  relationships . 

...  93 

7 

67 

00 

3. 

Labor  efficiency . 

...  84 

12 

67 

33 

4. 

Credits . 

...  84 

16 

100 

00 

5. 

Wage  scales . 

...  81 

19 

67 

33 

6. 

Collections . 

...  74 

26 

100 

00 

7. 

Development  of  new  pr.Kiuots . 

...  74 

26 

67 

00 

8 

Commodity  prices . 

...  69 

31 

33 

33 

9 

Inventory  turnover . 

...  67 

33 

33 

33 

IjO. 

Mergers . 

...  65 

35 

33 

00 

II. 

Style . 

.  62 

38 

00 

00 

12. 

Agricultural  conditions . 

...  55 

45 

00 

00 

13. 

Political  developments . 

...  54 

46 

00 

00 

14. 

(Capital  turnover . 

...  54 

46 

67 

33 

IS. 

Weather . 

...  51 

49 

33 

00 

1. 

Factor  (Special  Conditions) 
Competition . 

.  91 

9 

00 

67 

2 

Competition  from  within  industry . 

.  .  .  87 

13 

33 

33 

3. 

Overproduction .  ... 

87 

13 

00 

67 

4. 

Profit  margins . 

77 

23 

00 

100 

5 

Limited  markets . 

77 

23 

00 

00 

6. 

Federal  taxation . 

77 

23 

00 

00 

7. 

Competition  from  outside  industry. .  . . 

.  .  76 

24 

00 

00 

8. 

State  taxation . 

72 

28 

00 

33 

9. 

Surplus  plant  capacity . 

69 

31 

00 

67 

10. 

Ft>reign  competition . 

67 

33 

00 

00 

II. 

Local  taxation . 

...  65 

35 

33 

33 

12 

Installment  selling . 

Government  regulation  of  business. . . . 

...  63 

37 

33 

00 

13 

...  62 

38 

00 

00 

14. 

Selling  and  distribution  expenses . 

...  59 

41 

00 

67 

IS. 

Hand-to-mouth  buying . 

...  59 

41 

00 

100 

TREND  OF  PRACTICE  IM 

INDUSTRY 

General 

EHectrical 

Indust^ 

Per  Per 

Industry 
Per  Per 

Cent 

Cent 

Cent 

Cent 

Have  You 

Yes 

No 

Yes 

No 

Reduced  unit  manufacturing  costa . 

73 

27 

84 

16 

Reduced  overhead . 

56 

44 

40 

48 

Reduced  sales  expense . 

29 

71 

42 

58 

Reduced  selling  price . 

54 

46 

58 

33 

Reduced  ntimber  of  items . 

27 

73 

33 

56 

Increased  number  of  items . 

44 

56 

33 

66 

Purchased  new  machinery . 

70 

30 

75 

17 

Increased  inventory  turnover . 

60 

40 

58 

33 

Increased  capital  turnover . 

46 

54 

33 

58 

Cut  down  manufacturing  time . 

52 

48 

75 

25 

Carried  on  product  research . . 

61 

39 

75 

08 

Carried  on  process  research . 

61 

39 

67 

25 

Carried  on  market  research . 

56 

44 

67 

25 

Developed  new  merchandising  plans . 

52 

48 

92 

08 

Increased  sales  volume . 

52 

48 

25 

67 

Improved  quality . 

82 

18 

83 

17 

Cut  quality . 

1 

99 

00 

92 

Changed  wage  methods . 

13 

87 

00 

92 

16 

84 

17 

83 

Revised  wage  scales — downward . 

17 

83 

08 

92 

Has  advertising  appropriation  been  increased.  . . . 

34 

66 

50 

50 

Has  advertising  appropriation  been  decreased. .  . . 

20 

80 

25 

75 

Have  there  been  major  changes  in  personnel . 

14 

86 

25 

42 

General  management . 

16 

84 

17 

25 

Sales  executives . 

23 

77 

42 

17 

I*roduction  executives . 

22 

78 

17 

25 

Have  you  had  merger  under  serious  consideration 

20 

80 

00 

75 

NOTE — Where  the  “Yes”  and  "No”  percentages,  for 

any  one 

factor,  do  not 

add  up  to  100,  it  is  because  some  of  the  matters  were  not  reported 

on. 

A  manufacturer  of  electric  motors  and  generators  says 
that  his  problems  are  sales,  manufacturing  costs  and 
prices. 

A  manufacturer  of  electrical  specialties  reports  that  the 
matter  of  maintaining  or  increasing  sales  without  driving 
sales  costs  out  of  line  will  be  the  big  problem  in  1928. 

A  manufacturer  of  electric  appliances  feels  that  the 
matter  of  maintaining  volume  at  a  better  rate  of  profit 
will  be  his  major  problem. 

A  few  of  the  statements  made  by  manufacturers  in  the 
electrical  industry,  outlining  the  basic  causes  of  the  in¬ 
crease  or  decrease  in  profit  margins,  may  be  of  interest 
and  are  as  follows : 

Reasons  for  Increased  Profits:  Electrical  products — "Improved 
manufacturing  methods.” 

Electrical  specialties — “Price  reductions  and  increased  sales 
work.” 

Household  appliances — “By  manufacturing  items  formerly  pur¬ 
chased,  lower  labor  costs  even  at  a  higher  average  wage  scale, 
and  slightly  increased  sales  volume.” 

Reasons  for  Decreased  Profits:  Electrical  equipment — “Sales 
volume  decreased  about  10  per  cent ;  sales  price  decreased  about 
10  per  cent ;  we  have  not  thought  it  wise  to  decrease  our  burdens 
to  correspond  with  decreased  volume  and  price;  only  reductives 
are  such  as  naturally  accrue  from  decreased  production.” 


Creating  Favorable  First  Impression 

Realizing  that  first  impressions  are  often  lasting 
and  that  many  an  electric  range,  electric  refrigerator 
or  other  appliance  is  in  disrepute  with  the  customer  be¬ 
cause  of  some  misunderstanding  or  lack  of  information 
concerning  its  use,  H.  H.  Courtright,  manager  of  the 
merchandising  division  of  the  San  Joaquin  Light  & 
Power  Corporation,  has  adopted  a  means  of  eliminating 
the  possibility  of  unfavorable  first  impressions  of  elec¬ 
tric  refrigerator  purchasers. 

Before  delivering  a  refrigerator  it  is  thoroughly  in- 
sj^ected  and  tested  and  delivered  wdth  the  coils  frosted, 
or  at  least  very  cold.  No  trays  are  delivered  with  the 
refrigerator.  The  installation  man  mentions  this  to  the 
housewife  and  tells  her  that  a  salesman  will  come  with 
the  trays  as  soon  as  the  machine  is  set  up.  Following  the 
installer  comes  the  salesman  with  the  trays.  The  ice 
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tray  is  filled  with  ice  cubes  and  the  dessert  tray  with  a 
frozen  pudding  ready  to  Ije  served.  An  apology  is  made 
for  not  having  sent  the  trays  with  the  machine,  but  the 
salesman  suggests  that  the  housewife  may  be  glad  to 
have  the  ice  cubes  ready  when  her  husband  comes  home. 
.‘\lso  he  mentions  the  fact  that  there  is  enough  frozen 
dessert  for  two  families  and  suggests  that  perhaps  she 
would  like  to  show  her  new  machine  to  the  neighbors 
and  have  them  taste  the  frozen  dessert. 

This  delights  the  housewife  and  she  calls  in  the  neigh¬ 
bors  and  treats  them  to  some  of  the  dessert  and  the  re¬ 
frigerator  is  “sold”  from  the  time  it  enters  the  house. 
This  plan  was  adopted  because  it  was  found  that  the 
trays  often  have  an  invisible  film  of  oil  on  them  from 
the  stamping  process  and  if  they  are  not  thoroughly 
cleaned  the  first  batch  of  ice  culies  will  taste  of  oil  and 
the  refrigerator  will  prove  a  disappointment  to  the  whole 
family.  The  first  experience  with  frozen  dessert  may 
likewise  prove  unsatisfactory.  The  method  adopted  by 
Mr.  Courtright  eliminates  these  possibilities  and  gives 
him  an  opportunity  to  improve  the  company’s  relations 
with  its  customers  and  often  develops  prospects  for  other 
sales. 

Appliance-Use  Table  Answers 
Cost  Queries 

By  Willard  Allphin 
Fall  River  (Mass.)  Electric  Light  Company 

TO  ENABLE  residential  service  customers  quickly  to 
estimate  the  cost  of  using  various  leading  appliances 
on  the  Fall  River  Electric  Light  Company’s  new  house¬ 
hold  rate  a  table  has  been  prepared  showing  how  much 
each  appliance  adds  to  the  previous  monthly  bill  over  a 
wide  range  of  values.  The  residential  service  rate 
referred  to  is  as  follows :  First  25  kw.-hr,  per  month,  at 
8  cents  each;  next  75  kw.-hr.,  5  cents  each;  over  100 
kw.-hr.,  3  cents  each ;  minimum  charge,  $6  per  year. 
Thirty  thousand  folders,  8|  in.  x  10|  in.  in  size,  have 
been  printed  carrying  this  table  with  an  illustrative 
application. 


Tire  Cover  Is  Silent  Salesman 
for  Electric  Cooking 

ONCE  a  thing  has  become  an  established  fact  in  the 
minds  of  customers  there  is  rarely  any  question  as 
to  its  value  or  practicability.  The  V'alley  Electrical  Sup¬ 
ply  Company,  merchandising  subsidiary  of  the  San 
Joaquin  Light  &  Power  Corporation,  believes  that  by 
(‘quipping  250  automobiles  of  the  two  companies  with 
tire  covers  advertising  electric  cooking  a  state  of  con- 


Elcctric  cooking  message  on  250  company 
automobiles 


sciousness  will  lie  created  in  the  public  mind  that  will 
bring  about  a  better  understanding  of  the  salient  facts 
regarding  electric  cooking. 

These  250  cars  traversing  the  entire  system  with  their 
tire  covers  are  silent  salesmen  and  act  as  constant  re¬ 
minders  of  the  fact  that  there  is  a  special  rate  for  electric 
cooking;  that  it  is  clean,  cool  and  economical.  The  tire 
covers  are  also  a  means  of  identifying  salesmen  and  it 
has  been  found  that  the  men  are  taking  particular  pains 
to  park  where  the  sign  will  be  most  conspicuous. 

The  copy  on  the  cover  is  brief  and  the  design  and  color 
scheme  are  planned  to  gain  the  most  in  readability. 


Message  from  Pall  River  Electric  Company  to  Its  Customers 


In  umnK  thin  table,  uee  the  new  total  each  time  you  add  an  appliance.  For 
example,  suppose  your  averaKe  bill  at  present  is  $1.33  and  you  wish  to  know  how 
much  it  would  be  if  you  added  a  refriKerator,  a  ranxe  and  a  washing  machine. 
In  the  column  headed  $1.23  to  $1.50,  we  find  that  the  refrigerator  will  cost  ap¬ 
proximately  $2.70  a  month.  Adding  this  to  $1.35  gives  us  a  new  total  of  $4.05. 
In  the  column  headed  $4  to  $4.50,  we  find  that  a  range  for  three  people  will  cost 


approximately  $3.55.  Adding  this  to  the  $4.05  gives  us  a  total  of  $7  60.  .Since 
the  new  bill  is  over  $5.75,  the  washing  machine  will  cost  approximately  $0.03  a 
month  to  operate,  or  a  grand  total  of  $7.63  for  all  electric  service. 

We  suggest  that  you  save  this  folder  for  future  reference,  and  if  you  have  any 
further  questions  please  feel  free  to  call  on  us  to  telephone  1730 — Power  De¬ 
partment. 


If  your  present  monthly  bill  is  from. 

The  cost  per  month  of  operating  an 
Electric  range,  one  to  three  people 

will  be  about . . 

Electric  range,  four  to  six  people 

will  be  about . 

Refrigerator . 

Water  heater,  one  to  three  pieople. .. 
Water  heater,  four  to  six  people.  .  . . 

Flat  iron,  one  to  three  people . 

Flat  iron,  four  to  six  people . 

Vacuum  sweejier,  five-room  house. .. 
Vacuum  sweeper,  eight-room  house.. 

Toaster,  ten  minutes  per  day . 

Toaster,  twenty  minutes  per  day  .  . . 
Washing  machine,  one  to  three  people 
Washing  machine,  four  to  six  people. 

Grill,  ten  minutes  per  day . 

Grill,  20  minutes  per  day . 

Percolator,  fifteen  minutes  per  day.. 
Percolator,  thirty  minutes  per  day  . 
Waffle  iron,  two  hours  per  month 
Waffle  iron,  four  hours  per  month.  . 

Heating  pad . 

Fan . 

Sewing  machine . 

P<<rtable  heater,  one  hour  per  day .... 
Portable  heater,  two  hours  per  day . .. 
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Bills  as  Messengers’ 

By  H.  T.  East 
Assistant  to  Vice-President 
Public  Sennce  Company  of  Northern  Illinois 

The  electric  service  bill  may  be  considered  as  merely 
a  statement  informing  the  consumer  of  the  amount 
due  the  company  for  the  preceding  month  or  it  may  lie 
looked  upon  as  a  periodic  contact  with  each  and  every 
patron  of  the  company.  If  the  bill  is  regarded  as  a 
monthly  customer  contact,  as  it  certainly  should  be,  the 
natural  tendency  is  to  study  the  messenger  and  carefully 
consider  the  means  of  improving  it.  Bills  which  are  neat, 
accurate,  distinctive  and  clear  help  produce  good  will 
and  offset,  to  some  extent,  the  unwelcome  feeling  which 
the  receipt  of  any  communication  calling  for  a  cash 
exj)enditure  naturally  produces  in  the  mind  of  the  none- 
too-eager  recipient  thereof. 

Information  Bill 

It  is  considered  good  practice  to  show  all  or  nearly  all 
of  the  following  data: 

Name  and  address  of  company. 

Where  bills  may  be  paid. 

Name  and  address  of  customer. 

Customer’s  account  number  or  other  account  identification. 
The  date  the  bill  was  issued. 

The  date  on  which  the  discount  expires. 

Actual  dates  of  present  and  previous  meter  readings. 

Present  and  previous  meter  index. 

Total  kiiowat^-hours  used. 

Kilowatt-hours  charged  at  each  rate. 

Gross  bill. 

Discount. 

Net  bill. 

Unpaid  previous  bills. 

The  addresses  of  local  offices,  stores  and  other  author¬ 
ized  collection  agencies  may  also  be  shown.  Bills  cov¬ 
ering  more  than  one  month’s  service  should  be  plainly 
marked. 

Ratf.  Schedules  on  Bills 

Since  it  is  impossible  to  check  the  computation  used  in 
determining  the  total  bill  without  the  rates,  they  are 
usually  i)rinted  on  the  back  of  the  bill.  The  discount  or 
additional  charge  must  also  be  quoted.  If  the  rates  vary 
in  different  sections  it  is  difficult  and  unpolitic  to  show 
them  unless  separate  bills  are  used  for  each  section  of 
the  territory.  If  the  schedule  is  such  that  a  few  sentences 


*Sen'ice  suggestion.  Customer  Relations  Section,  N.E.L.A. 


Four  Cardinal  Points  in 
Rural  Service 

1.  Rates  especially  develoi^ed  to  meet  rural 
conditions. 

2.  A  rural  service  department  where  the  re¬ 
sponsibility  for  the  development  is  placed. 

3.  Minimum  line  construction  costs  consistent 
with  economical  upkeep. 

4.  Development  of  a  selling  program  which 

will  place  reliable  information  in  the  farmer’s 
hands.  Dr.  E.  A.  White, 

Director  Rational  Committee  on  the  Relation  of 

Electricity  to  Agriculture. 


of  explanation  will  enable  the  customer  to  understand  the 
application  of  the  rate,  it  seems  desirable  to  show'  it  on 
the  bill.  If  a  brief  explanation  will  not  serve  the  purjx)se, 
such  information  must  be  omitted. 

Unpaid  Bills  and  Merchandise  Items 

Space  must  be  provided  for  showing  previous  unpaid 
bills.  Companies  which  make  a  practice  of  billing  mer 
chandise  payments  on  the  service  bill  must  also  provide 
space  for  such  entries. 

Mess.\ges  on  Bills 

It  is  not  uncommon  to  include  a  small  merchandise 
advertisement  on  the  monthly  hill,  but  opinion  on  this 
matter  has  not  lieen  crystallized. 

Bills  are  also  used  as  a  medium  for  carrying  messages 
such  as  w'arnings  against  |)ermitting  unidentified  company 
representatives  to  enter  premises,  instructions  as  to  how' 
to  read  meters, •announcements  of  store  openings,  changes 
in  rates,  new'  policies,  or  service  messages  designed  to 
promote  public  relations. 

w:) 

Letters  from  Our  Readers 

(Jk _ 

Motor  Starting  Current  Vs. 

Lighting  Flicker 

To  the  Editor  of  the  Electrical  World: 

I  do  not  believe  that  Mr.  Johnson  is  in  real  disagree¬ 
ment  in  regard  to  my  article,  upon  which  he  comments 
in  the  April  28  issue  of  the  Electrical  World.  In  his 
illustration  the  motor  at  M  has  but  a  two-way  feed  from 
each  of  two  directions  along  the  mains  AA',  although  at 
the  points  A  and  A'  there  is  a  four-way  feed  resulting 
from  the  network  of  three  sets  of  mains  and  a  trans¬ 
former  bank  at  these  jx)ints.  Mr.  Johnson  combines  all 
the  cable  and  transformer  imjiedances  from  all  the  in¬ 
cluded  banks  to  the  motor  ;  that  is,  he  sets  up  the 
condition  equivalent  to  a  one-way  feed. 

Applying  the  approximate  formula  IR  cos  + 
IX  sin  <l>  =  2,  substituting  R  =  0.00303  and  X  = 
0.00696  ohms,  the  value  of  /  liecomes  276  amp.  for  15 
per  cent  power  factor,  as  against  270  amp.  as  determined 
by  him. 

For  two-way  feed  Mr.  Johnson’s  values  of  combined 
impedance  would  be  doubled  and  the  value  of  /  halved, 
but  since  a  two-w'ay  feed  is  now  being  considered  the 
allowable  motor  current  becomes  2  X  I/-  =  /  as  before. 
Mr.  Johnson  has  merely  made  too  literal  an  interpretation 
of  my  memorandum.  H.  L.  Wallau, 

Electrical  EnKineer. 

Cleveland  Electric  Illuminating:  Company. 


Senility,  Not  Sensibility 

To  the  Editor  of  the  Electrical  World: 

In  setting  up  the  copy  of  my  letter  appearing  on  page 
1302  of  your  June  16  issue  the  printer  has  thrown  my 
thought  90  degrees  out  of  phase  by  using  the  word  “sensi- 
liility”  instead  of  “senility.”  Of  cdurse  it  is  not  necessary 
to  point  out  that  “sensibility”  means  mental  receptivity, 
discernment,  etc.,  w'hile  “senility”  is  a  “horse  of  another 
color.”  H.  W.  Young, 

Delta  Star  Electric  Company,  President. 

Chicago,  Ill. 
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Hydro-Electric  Development 
and  Steam  Equipment 

Progress  in  the  Burning  of  Coal. — 
A.  G,  Christie. — As  the  result  of  an 
examination  and  analysis  of  contempo¬ 
rary  practices  in  the  combustion  of  coal 
the  author  has  arrived  at  a  number  of 
conclusions  regarding  future  develop¬ 
ments  in  this  field.  Several  influences 
are  credited  with  bringing  about  the 
recent  progress  in  the  combustion  of 
coal,  namely,  increased  furnace  size  and 
better  combustion  conditions,  increased 
furnace  temperatures,  a  better  appre¬ 
ciation  of  the  effect  of  radiant  heat 
transfer,  a  better  appreciation  of  equip¬ 
ment  and  furnace  requirements  for  vari¬ 
ous  coals,  improvements  in  stoker  de¬ 
sign,  improvements  in  powdered  coal 
systems  and  better  instruments  and  im¬ 
proved  furnace  control.  It  is  antici¬ 
pated  that  furnace  sizes  will  not  be  de¬ 
creased  and  may  be  increased.  Higher 
fuel-burning  capacities  of  furnaces  will 
be  secured  by  better  firing  methods,  fur¬ 
ther  mixing  of  gases  in  the  furnace  and. 
in  the  case  of  stokers,  improved  methods 
of  distributing  air  to  the  fuel  bed.  The 
use  of  preheated  air  will  be  extended, 
according  to  the  author.  New  furnaces 
will  aim  to  secure  the  highest  furnace 
temperatures  possible  to  assure  rapid 
and  efficient  transfer  of  heat.  These  and 
many  other  essential  fundamental  char¬ 
acteristics  have  been  considered  by 
Professor  Christie.  —  Engineers  c$id 
Engineering,  May,  1028. 

High-Pressure  Steam  Boilers. — G.  A. 
Orrok. — The  lines  of  further  investiga¬ 
tion  which  apparently  offer  the  greatest 
possibilities  in  the  future  design  and 
construction  of  high-pressure  steam 
boilers  have  been  completed  by  the  au¬ 
thor.  Among  the  factors  discussed  are: 
The  effect  of  tube  inclination :  the  cir¬ 
culation  problem,  releasing  surface  and 
steam  space :  safety  in  operation :  in¬ 
crease  in  capacity:  boiler  materials, 
temperature  margins,  and  stresses  in 
superheater  tubes,  riveted  drums  and 
headers.  It  is  developed  that  a  high- 
pressure  boiler  must  consist  largely  of 
l)anks  of  tubes :  headers  in  great  variety 
are  available  up  to  at  least  1.400  lb. 
pressure:  drums  must  be  of  small  diam¬ 
eter  and  should  not  contain  over  10  per 
cent  of  the  water  content  of  the  boiler: 
below  1,000  lb.  there  is  no  need  of  em¬ 
ploying  alloy  steels,  but  above  that  pres¬ 
sure  such  steels  are  available  and  should 
be  used  if  the  temperature  margins  so 
require :  for  superheats  higher  than  800 
deg.  alloy  steels  are  indicated:  twenty 
or  more  different  designs  of  boilers  are 
''Uccessfully  operating  at  pressures  of 
500  lb.  and  over,  six  at  1,000  lb.  and  one 
at  2,000  and  over,  and  enough  work  has 
I)een  done  to  indicate  that  their  efficien¬ 
cies  are  comparable  to  those  obtained 
with  boilers  of  lower  pressure. — Me¬ 
chanical  Engineering,  June.  1928. 


Fuel  Handling  and  Ash  Disposal. — 
J.  R.  McCausland. — A  discussion  of 
methods  and  equipment  which  may  be 
used  for  the  handling  of  fuel  and  ash  in 
electric  generating  stations  has  been 
offered,  utilizing  the  practices  of  one 
large  utility  system  as  a  basis.  The 
observations  consist  largely  of  experi¬ 
ence  data  obtained  at  three  large  tide¬ 
water  stations  utilizing  bituminous  coal. 
The  author  has  considered  shipping  con¬ 
ditions,  unloading  equipment,  a  descrip¬ 
tion  of  the  individual  plants  involved 
and  the  facilities  available  at  each,  coal 
storage,  prevention  of  spontaneous  com¬ 
bustion  and  similar  factors. — Mechani¬ 
cal  Engineering,  June,  1928. 


Generation,  Control,  Switch¬ 
ing  and  Protection 

Automatic  Generating  Station  in 
Japan.  —  U.  Vetsch.  —  The  paper  de¬ 
scribes  a  hydraulic  generating  station 
located  in  a  mountainous,  inaccesible 
place  and  designed,  for  this  reason,  to 
l)e  fully  automatic.  Starting  and  stop¬ 
ping  are  accomplished  by  closing  the  oil 
switch  at  the  other  end  of  the  transmis¬ 
sion  line,  which  ties  the  automatic  sta¬ 
tion  to  the  distant  base  plant  at  Shizumo. 
One  2.0(X)-kva.  vertical  shaft,  11,000- 
volt,  900-r.p.m.  generator  is  installed, 
driven  by  a  horizontal  plane  spiral  tur¬ 
bine.  A  relatively  small  number  of 
auxiliary  relays  were  added  to  the  other¬ 
wise  standard  equipment  of  the  station. 
Starting  and  stopping  operations  are 
carried  on  in  the  same  sequence  as  is 
customary  for  manual  operation,  but  the 
individual  steps  are  mechanically  and 
electrically  so  interlocked  as  to  prevent 
the  next  step  unless  the  previous  one  has 
been  correctly  finished.  To  avoid  the 
installation  and  care  of  a  storage  bat¬ 
tery,  the  main  generator  carries  on  its 
shaft  not  only  the  exciter  but  also  a 
small  auxiliary  direct-current  generator 
for  the  controls.  An  automatic  synchro¬ 
nizer  closes  the  main  breaker  in  the  sta¬ 
tion  when  potential  and  phase  are  cor¬ 
rect.  Overload,  overspeed  and  tempera¬ 
ture  relays  are  provided  for  the  protec¬ 
tion  of  the  generator. — Brown,  Boveri 
Mitteilungen,  May,  1928. 

The  Cost  of  Electrical  Switchgear. — 
H.  Trencham. — It  is  the  contention  of 
the  author  that  the  cost,  and  conse¬ 
quently  capital  investment,  involved  in 
the  switching  devices  used  by  electric 
utilities  is  far  too  high  and  he  has 
accordingly  offered  suggestions  toward 
the  reduction  of  this  essential  but  un¬ 
productive  item  in  station  design.  While 
a  number  of  specific  suggestions  involv¬ 
ing  standardization  and  minimization  of 
unnecessary  items  of  equipment  are 
offered,  a  consideration  of  the  technical 
difficulties  involved  is  recognized. — 
Electrical  Engineer  (Australia),  April 
16.  1928. 


_ 

Transmission,  Substations  a  nd 
Distribution 

Impregnation  of  IVooden  Poles. — 
R.  Nowotny. — According  to  the  proc¬ 
ess  described  by  the  author  a  mixture  of 
sodium-fluorate  and  nitrated  phenol  is 
injected  into  the  endangered  zone  of  a 
wooden  pole  by  means  of  a  special  tool 
which  is  a  combination  of  hammer  and 
injection  syringe.  The  point  of  the  tool 
is  driven  about  in.  deep  into  the  wtxxl 
and  a  few  cubic  centimeters  of  the  an¬ 
tiseptic  liquid  is  discharged  into  the 
pole.  This  is  repeated  at  numerous 
points  all  around  the  shaft.  Tests  made 
several  months  after  this  treatment  in¬ 
dicated  that  the  injected  chemicals 
spread  out  by  capillary  diffusion  a  con¬ 
siderable  distance  up  and  down  from  the 
point  of  application.  A  number  of  Euro¬ 
pean  telegraph,  telephone  and  power 
companies  have  adopted  this  impregna¬ 
tion  method  with  good  results. — Elek- 
trotechnik  und  Maschinenbau,  April 
29,  1928. 

Rigorous  and  Approximate  Theories 
of  Electrical  Transmission  Along  IVires. 
— John  R.  Carson. — The  elementary 
theory  based  upon  concepts  of  transmis¬ 
sion  phenomena  completely  determined 
by  the  self  and  mutual  impedances  of 
the  conductors  and  the  self  and  mutual 
capacities,  together  with  the  dielectric 
leakage,  are  seen  by  the  author  as  not 
altogether  adequate  because  of  admitted 
approximation.  The  first  defect  is  rec¬ 
ognized  as  being  a  transmission  phe¬ 
nomena  correctly  represented  only  at 
some  distance  from  the  physical  ter¬ 
minals  of  the  .system  or  at  some  distance 
from  points  of  discontinuity.  It  is  also 
stated  that  when  conductors  of  large 
cross-sections  or  the  ground  form  part 
of  the  transmission  system  the  elemen¬ 
tary  theory  becomes  inadequate.  The 
problems  here  dealt  with  have  been 
stated  as,  first,  to  investigate  the  condi¬ 
tions  under  which  the  specifications  of 
the  system  by  means  of  its  self  and 
mutual  impedances  is  valid  and,  sec¬ 
ondly,  to  provide  a  general  method  for 
calculating  these  circuit  parameters 
from  the  geometry  and  electrical  con¬ 
stants  of  the  system.  —  Reprint  B-289 
Bell  Telephone  Laboratories,  Inc. 


Units,  Measurements  and 
Instruments 

Various  Methods  of  Connecting  In¬ 
dicating  Wattmeters. — John  Auchin- 
CLOSS. — A  discussion  of  suitable  meth¬ 
ods  for  connecting  indicating  wattmeters 
for  three-phase,  three-wire  circuits; 
three-phase,  four-wire  circuits;  single¬ 
phase  and  polyphase  instruments;  vari¬ 
ous  combinations  of  current  and  potential 
transformers,  and  certain  power-factor 
and  voltage-balance  considerations  are 
offered  by  the  author  in  a  technical 
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evaluation  of  possible  practices.  It  is 
stated  that  since  no  billing  is  done  with 
indicating  wattmeters,  operating  com¬ 
panies  sometimes  sacrifice 'accuracy  for 
the  sake  of  avoiding  added  investment 
in  large  instrument  transformers.  This 
is  recognized  as  a  justifiable  practice  in 
some  cases,  but  is  not  recommended 
without  a  thorough  understanding  of 
the  accuracies  inherent  in  such  combi¬ 
nations  and  in  their  application.  — 
General  Electric  Review,  May  1928. 

Totalizing  the  Output  of  Two  or 
More  A.-C.  Circuits. — The  installation 
and  operating  requirements  that  must 
he  satisfied  for  the  totalizing  of  the  out¬ 
put  of  two  or  more  alternating-current 
circuits  on  one  watt-hour  meter  by 
paralleling  the  secondaries  of  current 
transformers  are  offered  in  this  report. 
This  method  of  measurement  has  been 
devised  to  meet  certain  peculiar  condi¬ 
tions  existing  in  various  parts  of  the 
country.  It  is  .stated  that  it  has  been 
considered  advisable  to  make  a  study  of 
the  methorl  and  to  point  out  some  of  the 
limitations  and  retjuirements  that  must 
he  .satisfied  in  its  application.  The 
effect  of  ecjually  and  unequally  loaded 
circuits,  current-transformer  secondary 
connections  and  secondary  burden  are 
all  discus.sed  in  detail.  The  general 
problem  of  the  determination  of  correc¬ 
tion  factors  for  a  combined  installation 
of  this  type  has  been  thoroughly  covered 
ami  the  procedures  are  included  for  the 
determination  of  these  factors  by  actual 
test  and  by  calculation.  Test  data  sub¬ 
stantiate  the  conclusions  determined  in 
this  investigation. — Serial  Report  Na¬ 
tional  Electric  Light  Association,  May, 
1928. 


Illumination 

Four  Variables  of  the  Visual  Thresh¬ 
old. — Percy  W.  Cobb  and  Frank  K. 
Moss. — At  least  four  variables  are  re¬ 
counted  by  the  authors  as  entering  into 
the  description  of  any  visual  object. 
Two  of  these  are  recognized  as  photo¬ 
metric,  namely,  the  brightness  of  the 
object  and  that  of  its  ground.  The  third 
is  the  size  of  the  object  expressed  in 
visual  angle,  and  the  fourth  is  the  time 
during  which  the  image  of  the  object 
acts  upon  the  retina  of  the  eye.  'I'be 
object  of  the  present  investigation  has 
l)een  to  determine  the  inter-relations  of 
these  factors  by  a  uniform  metho<l  over 
wider  ranges  than  has  previously  l)een 
undertaken.  The  specific  objects  to  l)e 
determined  were:  The  brightness, 
closely  approximated  by  the  brightness 
of  the  background  upon  which  a  dark 
object  is  exposed  when  at  its  threshold 
value;  the  contrast  ratio,  which  is  the 
ratio  of  the  difference  l)etween  these 
two,  due  to  the  background  brightness ; 
the  visual  angle  under  which  the  object 
is  seen,  and  the  exposure  time. — Journal 
of  the  Franklin  Institute,  June,  1928. 

Daylight,  Artificial  Light  and  Artifi¬ 
cial  Daylight. — J.  S.  Dow. — An  analysis 
of  the  merits  and  drawbacks  of  the 
three  types  of  illumination  ordinarily 
available  has  been  offered  in  this  dis¬ 
cussion,  in  which  the  results  of  a  com¬ 


prehensive  research  investigation  have 
been  included.  Comparisons  and  differ¬ 
ences  between  natural  and  artificial 
light,  the  contrast  effect  of  the  bright 
.sky,  the  differences  in  the  visible  and 
ultra-violet  spectrum,  requirements  of 
different  classes  of  buildings,  the  transi¬ 
tion  from  natural  to  artificial  light,  the 
relative  intensity  of  illumination  needed 
by  natural  and  artificial  light,  influence 
on  acuteness  of  vision,  architectural  con¬ 
siderations  and  several  psychological 
effects  have  been  considered  in  this  dis¬ 
cussion.  —  Journal  of  Good  Lighting 
(England),  June,  1928. 

Heat  Applications  and 
Material  Handling 

Storage  Batteries  in  Relation  to  Mod¬ 
ern  Supply  of  Electric  Lighting  and 
Power. — E.  C.  McKinnon. — It  is  the 
author’s  prediction  that  .storage  batteries 
will  be  in  wide  demand  for  innumerable 
purpo.ses  for  many  years.  New  applica¬ 
tions  are  foreseen  as  continually  arising 
and  it  is  stated  that  no  equally  reiiable 
stand-by  source  of  electrical  energy  is 
at  pre.sent  known.  The  author  reports 
a  definite  trend  in  Great  Britain  toward 
the  running  of  the  supply  station’s 
power  auxiliaries  from  a  direct  current 
supply  and  the  installation  of  storage 
batteries  of  adequate  capacity  to  carry 
the  station’s  power  load  for  a  period 
varying  from  twenty  minutes  to  one 
hour.  This  insures  an  unfailing  supply 
of  power  for  maintaining  the  circulat¬ 
ing  water  supply,  operating  overhead 
cranes,  a  proportion  of  the  stoker  mo¬ 
tors,  switch  control  and  the  essential 
pilot  lighting.  A  number  of  features 
have  been  considered  in  this  discussion, 
including  battery  room  design,  battery 
design,  tests,  special  applications,  spe¬ 
cial  methods  of  charging,  the  supply  of 
materials  for  the  con.struction  of  bat¬ 
teries  and  a  consideration  of  the  future 
prospects  for  use  by  electric  light  and 
power  companies. — Journal  of  the  In¬ 
stitute  of  Electrical  Engineers  (Eng¬ 
land),  May,  1928. 

Telegraphy ,  T elephony, 
Radio  and  Signals 

The  Design  and  Distribution  of  IVire- 
Icss  Broadcasting  Stations  for  a  Na¬ 
tional  Service.  —  P.  P.  Eckersley. — 
Great  Britain  was  the  first  nation  to 
give  a  single  authority  the  responsibility 
for  the  conduct  of  a  national  service  of 
broadcasting.  This  paper  deals  with 
some  of  the  aspects  of  the  underlying 
problems  in  the  distribution  and  design 
c)f  broadcasting  stations  to  give  a 
national  .service.  The  endeavor  to  pre¬ 
sent  a  comprehensive  view  of  the  situa¬ 
tion  precludes  the  possibility  of  a  quan¬ 
titative  discussion.  Each  of  the  sections 
of  the  paper  might  well  be  used  as  a 
basis  for  a  more  detailed  discussion,  but 
a  general  exposition  of  the  subject  is 
offered  here.  The  author  suggests  that 
peculiar  interest  attaches  to  the  science 
of  broadcasting,  as  the  subject  com¬ 
prises  not  only  technical  but  also  psy¬ 


chological  problems.  No  other  technical 
public  service  depends  for  its  successful 
operation  upon  material  and  operation 
supplied  by  relatively  unskilled  persons 
under  no  authority  or  disciplined  direc¬ 
tion. — Journal  of  the  Institution  of  Elec¬ 
trical  Engineers  (England),  May,  1928. 


Miscellaneous 

Combined  Light  and  Suction-Fan 
Trap  for  Insects. — W.  B.  Herms  and 
R.  W.  Burgess. — An  insect  trap  con¬ 
sisting  of  a  300-watt  lamp,  a  reflector,  a 
small  electric  fan.  a  collecting  sack  and 
a  wind  vane,  for  directional  location  of 
a  protective  windshield,  has  been  utilized 
with  conspicuous  success  in  an  insect- 
infested  lake  section  of  California.  As 
a  measure  of  the  efficiency  of  this  device 
it  is  reported  that  in  two  hours  of  use 
11  lb.  of  gnats  were  trapped  and  de¬ 
stroyed.  During  a  season  more  than 
156  lb.  of  the  insects  were  similarly 
eliminated.  The  device  is  simple,  being 
capable  of  home-made  construction,  and 
may  be  placed  in  any  location  where 
electricity  is  available.  The  energy  re¬ 
quirement  is  low,  consisting  of  the  300- 
watt  lamp  and  a  small  electric  lamp 
motor. — Electrical  I  Vest,  April  1,  1928. 

Photomicrographic  Study  of  Rough 
or  Nodulized  Electrodcpositcd  Nickel. — 
C.  Upthegrove  and  Edwin  M.  Baker. 
— Nodulized  or  rough  nickel  deposits  are 
undesirable  in  that  they  cause  rejections 
of  plated  work,  increase  the  difficulty  of 
buffing  and  lower  the  protective  value 
of  the  plate.  A  photomicrographic  study 
was  made  of  some  excessively  nodulized 
deposits.  This  study  indicated  that  the 
nodules  are  apparently  not  related  to 
imperfections  in  the  base  upon  which 
the  plating  is  done  nor  to  the  method  of 
cleaning,  as  the  nodulized  growth  may 
start  after  metal  has  been  deposited  t<i 
some  thickness.  In  general,  it  is  con¬ 
cluded  that  the  nodules  are  a  result  of 
suspended  particles  in  the  bath  which 
may  come  in  contact  with  the  surface  of 
the  metal  after  deposition  has  started. 
The  indicated  remedy,  therefore,  is  the 
maintenance  of  more  nearly  clear  solu¬ 
tions. — Report  American  Electrochemi¬ 
cal  Society,  April,  1928. 

Are  Electrons  JJ^az'esf — C.  J.  Davis¬ 
son. — Circumstances  have  been  found, 
according  to  the  author,  in  which  elec¬ 
trons  do  not  appear  as  particles  at  all, 
but  as  waves.  The  results  of  a  number 
of  experiments  in  which  a  narrow 
stream  of  electrons  has  been  directed 
against  the  base  of  a  nickel  crystal  and 
the  conditions  under  which  a  sharply 
defined  stream  of  electrons  leaves  the 
crystal  have  justified  this  conclusion. 
Observations  were  also  made  with  re- 
flected-electron  phenomena  in  connection 
with  a  target  of  ordinary  polycrystalline 
nickel.  Wave  lengths  and  velocities  of 
electrons  are  developed  as  a  result  of 
several  phases  of  the  determinations 
made.  On  the  other  hand,  it  is  not  con¬ 
tended  that  electrons  are  waves,  al¬ 
though  they  have  the  characteristics  and 
qualities  indicated  in  this  research. — 
Journal  of  the  Franklin  Institute,  May, 
1928. 
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News  of  the  Industry 
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San  Francisco  Valuation 
Figures  Miles  Apart 

Pacific  Gas  &  Electric  and  Great  lVest~ 
crn  Companies  Vabte  Distribution 
Systems  Plus  Severance  Damages  at 
$97,000,000,  City  at  $28,200,000 

The  marked  difference  of  opinion 
long  known  to  exist  as  to  the  valu¬ 
ation  of  the  San  Francisco  electrical 
distribution  systems  of  the  Pacific  Gas 
&  Electric  Company  and  the  Great 
Western  Power  Company  between  those 
two  companies  on  the  one  hand  and  the 
City  and  County  of  San  Francisco  on 
the  other  hand  is  clearly  brought  opt 
in  the  briefs  filed  June  15  with  the 
California  Railroad  Commission.  The 
Pacific  Gas  &  Electric  Company  sets 
$67,000,000  as  the  value  of  the  property 
which  the  city  is  seeking  to  acquire  for 
the  distribution  of  electrical  energy  de¬ 
veloped  by  the  Hetch  Hetchy  project. 
The  city’s  figure  is  $18,894,005,  includ¬ 
ing  severance  damages  put  at  $457,360. 
The  Pacific  Gas  &  Electric  Company 
.sets  its  severance  damages  at  $27,000,- 
OtK).  The  Great  Western  Power  Com¬ 
pany  has  set  $30,000,000  as  the  valua¬ 
tion  of  its  properties  in  question,  while 
the  city  believes  that  $9,306,537  is  an 
ecjuitable  valuation  of  the  same  prop¬ 
erties. 

The  figures  given  relate  to  the  value 
of  the  properties  on  Feb.  11,  1924,  the 
date  the  city  filed  its  petition  to  the 
Railroad  Commission  “to  fix  and  deter¬ 
mine  the  just  compensation  to  be  paid 
by  the  City  and  County  of  San  Fran¬ 
cisco.”  Hearings  and  surveys  have  ex¬ 
tended  over  the  last  four  years.  The 
actual  hearings  have  covered  a  period 
of  approximately  three  years  and  numer¬ 
ous  witnesses  of  national  standing  have 
testified.  Among  the  most  prominent 
of  these  are  Dr.  Arthur  T.  Hadley, 
former  president  of  Yale  University; 
Alex  Dow’,  president  Detroit  Edison 
Company,  through  whose  testimony  to 
the  effect  that  he  would  have  been  will¬ 
ing  to  organize  a  syndicate  in  1924 
and  purchase  the  property  involved  for 
$40,000,000  the  Pacific  Gas  &  Electric 
Company  established  the  valuation  of 
its  property,  and  Sidney  Z.  Mitchell, 
president  Electric  Bond  &  Share  Com¬ 
pany,  New  York,  whose  estimate  of  the 
market  value  of  the  property  on  Feb.  11, 
1924,  has  been  used  as  its  valuation  fig¬ 
ure  by  the  Great  W'estern  Power 
Company. 

The  tw’o  companies  contend  that  in 
arriving  at  the  valuation  figures  a  num- 
l)er  of  major  factors  should  be  taken 
into  consideration,  such  as  reproduction 
cost  new,  market  value  as  it  would  lie 
reflected  in  the  remaining  properties 
after  the  San  Francisco  holdings  had 
been  withdrawn,  added  difficulty  in  ob¬ 


taining  money  l)ecause  of  the  loss  of  the 
Ijest-paying  part  of  the  entire  system, 
going-concern  value,  and  revenue  loss 
through  loss  of  urban  consumption  of 
energy  in  winter  when  there  is  slack 
demand  for  energy  in  rural  districts. 

On  the  other  hand,  the  city  holds  that 
the  claims  presented  by  the  companies 
are  grossly  extravagant  and  e.xaggerated 
and  that  the  basic  theory  of  damage  to 
the  remainder  of  the  system  and  busi¬ 
ness  is  unsound  and  cannot  be  supported 


Delegates  from  forty  states  at¬ 
tended  the  summer  convention  of 
the  American  Institute  of  Electrical  En¬ 
gineers  in  Denver  on  June  24  to  29. 
More  than  five  hundred  engineers  lis¬ 
tened  to  e.xcellent  technical  programs, 
enjoyed  the  entertainment  and  were  de¬ 
lighted  by  Rocky  Mountain  scenery. 
On  Monday  the  section  and  branch 
delegates  discussed  their  affairs.  At  the 
business  meeting  on  Tuesday  important 
announcements  were  made  and  formal 
announcement  of  the  new  officers  elected 
was  made.  The  mail  ballot  resulted, 
as  usual,  in  indorsement  of  the  official 
slate  as  follows : 

President — Rudolph  F.  Schuchardt,  elec¬ 
trical  engineer  Commonwealth  Edison  Com¬ 
pany,  Chicago. 

I  ’ice-Presidents  —  N ortheastern  District, 
E.  B.  Merriam,  General  Electric  Company; 
New  York  City  District,  H.  A.  Kidder, 
Interborough  Rapid  Transit  Company,  New 
York;  Great  Lakes  District,  W.  T.  Ryan, 
University  of  Minnesota;  Southwest  Dis¬ 
trict,  B.  D.  Hull,  Southwestern  Bell  Tele¬ 
phone  Company,  Dallas ;  Northwest  Dis¬ 
trict.  G.  E.  Quinan,  Puget  Sound  Power  & 
Light  Company,  Seattle. 

Managers — A.  E.  Bettis,  Kansas  City 
Power  &  Light  Company;  J.  Allen  John¬ 
son,  Niagara  Falls  Power  Company;  A.  M. 
MacCutcheon,  Reliance  Electric  &  Engi¬ 
neering  Company,  Cleveland. 

Treasurer — George  A.  Hamilton,  elec¬ 
trical  engineer  (retired),  Elizabeth,  N.  J. 

The  board  of  directors  announced  the 
election  of  five  honorary  members  of 
the  Institute.  These  are  Thomas  A. 
Edison,  John  J.  Carty,  Michael  1.  Pupin, 
Ambrose  Swasey  and  Elihu  Thomson. 
Their  election  is  in  conformity  with  a 
new  policy,  they  being  the  first  honorary 
members  who  reside  in  this  country. 

In  his  presidential  address  Bancroft 
Gherardi  talked  on  the  topic  “Civiliza¬ 
tion  and  the  Engineer.”  He  traced  the 
growth  of  science  from  the  time  of 
Galileo  and  Newton  and  showed  that 
power  and  machinery  had  enabled  man¬ 
kind  to  produce  more  than  the  primary 


by  principles  of  law  applicable  to  emi¬ 
nent  domain  proceedings. 

Regardless  of  the  decision  in  the  pres¬ 
ent  case,  another  series  of  hearings  must 
be  held  to  determine  the  value  added  to 
the  properties  by  expenditures  since 
1924.  The  expenditures  of  the  Pacific 
Gas  &  Electric  Company  are  said  to 
have  l)een  between  $12,0()0,()00  and  $15,- 
()()0,(){)0  and  those  of  the  Great  Western 
company  between  $7,()(X),()00  and  $9,- 
000,000. 


necessities  of  life.  Through  this  excess 
production  capital  was  created,  and  cap¬ 
ital  made  possible  leisure  for  cultural  de¬ 
velopment.  President  Gherardi  pointed 
out  that  culture  could  be  sustained  only 
by  widely  distributed  material  prosperity 
and  that  the  engineer  and  his  works 
contributed  many  things  to  the  spiritual 
progress  of  the  world. 

The  technical  sessions  afforded  op¬ 
portunity  to  hear  and  discuss  notable 
technical  papers.  One  session  was  de¬ 
voted  to  recent  investigations  of  surge.s 
on  transmission  lines.  Several  utility 
companies  presented  data  taken  from 
surge  recorders  and  state<l  the  conclu¬ 
sions  arrived  at.  In  general  high-volt¬ 
age  surges  w’ere  found  to  occur  with 
values  ten  to  twelve  times  normal  l)e- 
cause  of  lightning  and  four  to  five  times 
normal  because  of  switching.  No  def¬ 
inite  conclusions  could  be  made  from 
the  data  as  to  the  effective  work  of 
ground  wires,  nor  were  the  data  suffi¬ 
ciently  accurate  and  numerous  to  deter¬ 
mine  the  wave  fronts,  types  of  waves 
and  other  quantitative  results.  More 
experimentation  was  announced  as  an 
industry  program. 

Another  feature  session  dealt  with 
the  use  of  high-speed  circuit  breakers  in 
railroad  electrification.  Several  papers 
described  design  characteristics  of 
breakers  of  the  latch  and  magnetic  hold¬ 
ing  types  and  discussed  the  details  of 
these  breakers  as  applied  in  railway 
service.  In  general  the  object  is  to 
interrupt  a  fault  as  quickly  as  possible 
in  order  to  minimize  inductive  effects 
and  damage  to  apparatus.  An  active 
discussion  occurred  as  to  the  relative 
merits  of  oil  and  air  breakers  and  as  to 
the  relay  arrangements  used  to  get 
selective  breaker  operation. 

The  technical  committee  chairmen 
presented  reports  of  work  done  during 
the  year  and  gave  a  resume  of  the  status 
of  the  art  in  their  respective  fields  of 
activity.  Notable  progress  was  evi¬ 
denced  in  many  lines  of  research  and 


Denver  Greets  the  Institute 

Summer  Convention  in  Colorado’s  Capital  Adds  Another  to  the 
Technical  and  Social  Successes  of  the  A.I.E.E. — Five 
Americans  Made  Honorary  Members 
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development.  The  use  of  structural- 
steel  welded  materials  is  increasing 
rapidly.  Many  improvements  have  been 
made  in  transformers  and  in  other  ma¬ 
chinery.  In  lighting  there  has  been  a 
refinement  in  design  and  an  extension 
of  application  because  of  the  trend 
toward  decorative  illumination.  In 
electrochemistry  and  electrometallurgy 
many  new  applications  were  recorded. 

The  use  of  graphite  in  dry  cells,  com¬ 
mercial  growth  of  electrolytic  zinc 
plants,  chromium-plated  materials  and 
new  devices  in  heat-treating  of  mate¬ 
rials  were  some  of  the  topics  brought 
up.  Standardization  has  been  used  in 
several  types  of  equipment  and  much 
will  l)e  presented  next  week. 

At  other  technical  meetings  a  wide 
variety  of  topics  were  presented  and 
discussed,  including  welding,  elevators, 
carrier  current,  arcs  and  transmission¬ 
line  design.  All  the  technical  sessions 
were  well  attended.  A  complete  report 
will  be  presented. 

The  whole  convention  enjoyed  an  all¬ 
day  trip  through  Denver’s  parks  and 
among  the  snowclad  mountains.  A 
dinner-dance  was  given  on  Wednesday 
evening  and  a  theater  party  was  sched¬ 
uled  for  the  outdoor  theater  on  Thurs¬ 
day.  With  goo<l  weather,  a  delightful 
environment  and  admirable  local  com¬ 
mittee  arrangements,  the  summer  meet¬ 
ing  at  Denver  scores  a  notable  success. 


Tennessee  and  Arkansas 
Bureaus  Investigated 

Federal  Trade  Commission  Still  Con- 
eerned  zvitli  Utterances  of  State  T<n- 
f  or  motion  Committee  Directors — 

Kansas  Also  Heard  From 

More  letters  from  J.  B.  Sheridan, 
director  of  the  Missouri  Commit¬ 
tee  on  Public  Utility  Information,  were 
placed  in  evidence  when  he  again  went  on 
the  stand  at  Washington  on  Thursday, 
June  21,  in  the  investigation  into  the 
public  utilities  which  the  Federal  Trade 
Commission  is  making.  These  dealt, 
among  other  things,  with  the  Asso¬ 
ciated  Press  and  its  attitude  toward  the 
committee’s  publicity  matter,  which  Mr. 
.Sheridan  at  one  time  thought  unfavor¬ 
able,  but  which  subsequently,  he  thought, 
changed ;  with  the  expressed  approval 
of  Governor  Sam  Baker  when  he  was 
.Superintendent  of  Public  Schools  in 
Missouri  of  a  plan  to  distribute  public 
utility  pamphlets  in  the  schools,  fol¬ 
lowed  by  a  refusal  to  give  the  proposal 
formal  indorsement,  and  with  the  polit¬ 
ical  agitation  against  the  utilities  pro¬ 
moted  by  what  Mr.  Sheridan  called 
the  “Walsh-Norris-Pinchot-La  Follette 
crowd.” 

The  witness  in  letters  to  Thorne 
Browne  of  the  Middle  West  Division 
of  the  National  Electric  Light  Associa¬ 
tion  said  that  he  was  convinced  that  the 
public  utility  industry  should  “clean 
house”  and  rid  itself  of  companies  which 
did  not  play  the  game  squarely,  recom¬ 
mending  publicity  as  the  means  of  carry¬ 
ing  out  the  idea. 


Guy  P.  Newbern,  director  of  the  Ten¬ 
nessee  Public  Utility  Information  Bu¬ 
reau,  testifying  the  next  day,  asserted 
that  his  bureau  had  distributed  consid¬ 
erable  printed  matter  opposing'  the 
Muscle  Shoals  project.  Letters  intro¬ 
duced  at  the  hearing  indicated  that  a 
close  watch  was  maintained  on  news¬ 
paper  editorials  and  articles  on  this  sub¬ 
ject.  In  a  report  to  his  executive  com¬ 
mittee,  Mr.  Newbern  described  how  at 
a  meeting  of  public  utility  men  in  Wash¬ 
ington  in  April,  1926,  “plans  were  made 
for  a  big  educational  campaign  on  the 
Muscle  Shoals  bids  of  the  associated 
power  companies.”  Mr.  Newbern  testi¬ 
fied  that  pamphlet  supplied  to  the  bu¬ 
reau  by  the  National  Electric  Light 
Association  were  distributed  in  large 
numbers  to  Tennessee  schools,  news¬ 
papers,  libraries  and  public  officials. 
Ten  thousand  sets  of  three  pamphlets 
each  were  placed  in  schools  last  year, 
one  of  the  exhibits  showed.  Mr.  New¬ 
bern  said  that  his  bureau  collected  and 
disbursed  $18,000  in  1927.  There  had 
been  no  survey  of  textbooks  in  Ten¬ 
nessee. 

Details  of  the  utilities’  fight  in  behalf 
of  the  state  utility  commission  in  Ten¬ 
nessee  were  revealed  in  a  speech  by 
Ross  Murphy,  former  director  of  the 
bureau,  placed  in  the  record  during  ex¬ 
amination  of  Mr.  Newbern.  Reviewing 
a  controversy  over  that  commission, 
Murphy  told  utility  men  “only  the  con¬ 
certed  efforts  of  every  public  utility  in 
the  state”  saved  the  commission  in  the 
Senate  after  the  House  had  passed  a 
repeal  bill,  the  bill  being  set  aside  by  a 
vote  of  18  to  11. 

On  Tuesday,  June  26,  Earle  W. 
Hodges,  now  connected  with  Henry  L. 
Doherty,  New  York,  but  formerly  direc¬ 
tor  of  the  Arkansas  Public  Service  In¬ 
formation  Bureau,  was  a  witness.  A 
transcript  of  a  speech  alleged  to  have 
been  made  by  him  in  1923  at  an  N.E. 
L.A.  meeting  in  New  York  was  shown 
to  him.  In  this  transcript  Mr.  Hodges 
was  quoted  as  saying:  “If  we  do  have 
any  propaganda  (and  I  don’t  like  that 
word  at  all,  for  it  is  one  of  the  Kaiser’s 
favorites),  we  so  conceal  or  ‘sugarcoat’ 
that  propaganda  with  boosting  that  it 
is  generously  entered  into  and  got  back 
of  by  all  of  the  chambers  of  commerce, 
civic  clubs,  men’s  and  women’s  organiza¬ 
tions  over  the  state.”  Mr.  Hodges  could 
not  remember  using  these  words. 

Rex  1.  Brown  of  Little  Rock,  secre¬ 
tary-treasurer  of  both  the  Information 
Bureau  and  the  Arkansas  Utilities  As¬ 
sociation,  refused  to  admit  that  the  Dixie 
Magazine,  devoted  to  stimulating  inter¬ 
est  in  the  state’s  resources,  had  been 
subsidized.  In  the  course  of  two  and  a 
half  years,  he  .said,  $8,719  had  been  paid 
the  magazine  for  subscriptions  and  ad¬ 
vertisements  and  as  loans.  In  no  in¬ 
stance  had  he  requested  the  publication 
of  any  article  in  the  magazine. 

Further  que.stions  brought  from  Mr. 
Brown  the  statement  that  no  textbook 
survey  had  been  undertaken  in  Arkansas, 
as  far  as  he  knew,  and  no  effort  had 
been  made  to  check  up  on  the  amount 
of  utility  news  printed  in  the  Arkansas 
newspapers. 

Observers  in  attendance  at  the  hear¬ 


ings  on  Wednesday  were  impressed  with 
the  clear,  straightforward  testimony  of 
H.  Lee  Jones,  the  director  of  the  Kansas 
bureau.  He  had  a  ready  and  positive 
answer  to  each  question,  and  it  was 
apparent  that  he  was  proud  of  the  work 
his  bureau  had  done  and  had  no  doubt 
as  to  the  soundness  of  the  doctrines  he 
has  preached  and  the  wisdom  of  the 
methods  used  to  further  them.  Mr. 
Jones  insisted  that  no  advertising  was 
placed  with  any  newspaper  with  any 
thought  or  desire  to  influence  its  edi¬ 
torial  policy.  The  support  of  any  editor 
who  could  be  influenced  by  advertising, 
he  declared,  would  not  be  w’orth  having. 
His  committee  acted  on  that  assumption 
and  placed  its  advertising  on  a  strictly 
commercial  basis. 

Mr.  Jones  told  of  the  co-operation  of 
Kansas  utilities  with  the  state  author¬ 
ities,  state  educational  institutions  and 
agricultural  organizations  in  efforts  to 
speed  the  extension  of  electric  service 
to  the  farms.  He  stated  that  13,000 
copies  of  a  pamphlet  setting  forth  funda¬ 
mental  facts  on  the  utility  industries  had 
been  distributed  to  schools  and  that  an 
advertisement  had  been  carried  in  one 
issue  of  the  Kansas  Teacher  in  whicli 
it  was  represented  that  the  booklet 
would  be  of  value  in  connection  wdth 
courses  in  physics  and  civics.  There 
w'as  no  concealment  of  the  source  of  the 
material.  Those  intere.sted  were  asked 
to  apply  to  the  Information  Bureau  of 
Kansas  Public  .Service  Companies. 

Indiana  men  were  under  subpoena  for 
Thursday’s  session. 


Wisconsin  Accountants  Stage 
Meeting  of  Wide  Scope 

Three  addresses  of  general  interest 
to  all  utility  men  as  well  as  to  the  public 
were  made  at  the  annual  tw'o-day  con¬ 
vention  of  the  Accounting  .Section  of 
the  Wisconsin  Utilities  Association  in 
Mihvaukee,  June  21-22.  The  interest 
they  aroused  w-as  undoubtedly  respon¬ 
sible  for  attracting  the  largest  attend¬ 
ance  ever  recorded  by  this  section.  A 
total  of  96  accountants  were  registered, 
as  against  56  last  year,  and  at  one  of  the 
sessions  more  than  150  utility' men  were 
in  the  audience. 

Lewis  E.  Gettle,  chairman  of  the  Rail¬ 
road  Commission  of  Wisconsin,  de¬ 
nounced  in  scathing  terms  the  Hearst 
newspaper  propaganda  and  the  attempts 
that  have  been  made  to  misrepresent 
his  own  attitude  in  opposing  the  Walsh 
resolution.  Mr.  Gettle  represented  the 
Wisconsin  association  as  chairman  at 
the  Washington  hearings  and  was  ac¬ 
cused  of  being  “dragged  there  by  the 
power  interests.”  His  address  was  a 
reasoned  defense  of  state  versus  federal 
regulation. 

Paul  M.  Binzel,  Milwaukee,  manager 
of  the  buying  department  of  Morris  Fox 
&  Company.  investment  bankers, 
stressed  earning  power  and  minimized 
equities  as  a  proper  basis  for  the  issu¬ 
ance  of  utility  as  well  as  industrial  se¬ 
curities.  He  also  argued  against  the  use 
of  reproduction  cost  as  a  basis  for  rates 
or  security  issues. 
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Karl  F.  McMurry,  certified  public 
accountant,  Madison,  presented  records 
from  reports  filed  with  state  govern¬ 
ment  departments  showing  comparisons 
on  rates  and  population  served  between 
privately  owned  and  municipally  owned 
electric  systems  in  Wisconsin.  These 
records,  he  said,  prove  that  the  most 
economical  electric  service  is  furnished 
by  the  large  privately  owned  companies. 

Two  accounting  papers  that  provoked 
discussion  were  presented  by  A.  A. 
Meisenheimer,  general  storekeeper  of 
the  Milwaukee  Electric  Railway  &  Light 
Company,  and  S.  A.  Bialecki,  credit 
manager  of  the  Milwaukee  Gas  Light 
Company.  Mr.  Meisenheimer  explained 
in  detail  the  adaptation  of  tabulating 
machines  to  the  57  classes  of  stores  ac¬ 
counts  of  the  company.  Mr.  Bialecki 
described  methods  used  to  keep  losses 
on  bills  for  service  and  merthandising 
down  to  one-tenth  of  1  per  cent. 

Louis  T.  Smith,  assistant  secretary 
of  the  Milwaukee  Gas  Light  Company, 
was  elected  chairman  of  the  section. 
A.  J.  Bohl,  assistant  secretary-treasurer 
Milwaukee  Electric  Railway  &  Light 
Company,  was  elected  vice-chairman. 


Purchases  and  Mergers 

The  New  England  Power  Association 
has  acquired  the  controlling  interest  in 
the  Quincy  (Mass.)  Electric  Light  & 
Power  Company,  which  serves  19.000 
customers  in  the  metropolitan  district 
adjoining  Boston.  The  company  had 
gross  earnings  of  $857,000  in  1927. 

On  Tuesday  the  Consolidated  Gas, 
Electric  Light  &  Power  Company 
obtained  from  tbe  Maryland  Public 
Service  Commission  the  right  to 
acquire  the  entire  property  and  assets 
of  the  Northern  Maryland  Power 
Company  at  a  cost  of  $590,875  in  cash 
and,  in  addition,  either  a  part  or  all 
of  a  deferred  obligation  amounting  to 
$230,400.  This  ends  the  fight  recorded 
from  time  to  time  in  these  columns 
between  the  Baltimore  and  the  Phila¬ 
delphia  light  and  power  interests  to 
absorb  the  Havre  de  Grace  utility. 
The  Baltimore  company,  when  it  gets 
control,  will  have  the  right  to  operate 
in  every  part  of  Harford  County  ex¬ 
cept  one  election  district. 

Holders  of  more  than  a  majority  of 
the  stock  of  the  Harrisburg  Light  & 
Power  Company  voted  this  week  to  sell 
their  interests  to  the  Pennsylvania 
Power  &  Light  Company  in  accordance 
with  the  proposal  already  noted. 

Sale  of  the  Georgetown  (Ky.)  Water, 
Gas  &  Electric  Company,  owned  by  Mrs. 
R.  W.  Nelson,  to  the  International  Utilities 
Corporation,  holding  company  of  the  Lex¬ 
ington  Utilities  Company,  is  announced. 

Sale  of  the  municipal  electric  system  of 
Summerfield,  Kan.,  to  the  lowa-Nebraska 
Power  Company  is  announced.  Summer- 
field  has  been  buying  its  energy  wholesale 
from  the  municipal  plant  at  Pawnee  City, 
Neb.  A  transmission  line  is  under  way. 

Custer  City,  Okla.,  has  voted  to  sell  it» 
municipal  light  and  pt)wer  plant  to  the 
Southwestern  Light  &  Power  Company. 

Norfolk.  Ark.,  has  sold  its  lighting  plant 
to  the  Arkansas  Power  &  Light  Company. 
The  new  owner  has  acquired  a  controlling 
interest  also  in  plants  at  four  other  towns 


in  the  northern  part  of  the  state-^-Cotter, 
Mountain  Home.  Gassville’  and  Flippin. 

The  Georgia  Power  &  Light  Company 
has  purchased  the  electric  light  plant  at 
Pearson  and  will  build  a  transmission  line 
from  Cogdell  to  that  place. 

The  Gulf  States  Utilities  Company,  Lake 
Charles,  La.,  has  offered  $125,000  for  the 


A  CONSOLIDATION  affecting  two 
large  publishing  interests  has  just 
been  brought  about  by  the  merger  of 
the  McGraw'-Hill  Publishing  Company, 
Inc.,  of  New  York  and  the  A.  W.  Shaw 
Company  of  Chicago. 

The  Shaw  organization  publishes  the 
Magazine  of  Business,  System  and  the 
Industrial  Distributor  and  Sal-esman, 
while  the  McGraw-Hill  organization  is 
the  publisher,  either  directly  or  through 
subsidiary  and  affiliated  companies,  of 
more  than  tw’enty  leading  business  pa¬ 
pers,  including  the  Electrical  World, 
and  of  engineering  and  business  books. 
The  two  companies  have  had  a  close  re¬ 
lationship  since  last  fall,  when  they 
jointly  formed  the  McGraw-Shaw  Com¬ 
pany,  which  publishes  Factory  and 
Industrial  Management  and  Industrial 
Engineering. 

A.  W.  Shaw  will  continue  as  chair¬ 
man  of  the  board  and  James  H.  Mc- 
Graw  will  become  president  of  the 
A.  W.  Shaw  Company.  Mr.  Shaw  will 
also  become  a  director  of  the  McGrawr 
Hill  Publishing  Company,  Inc.,  and  will 
continue  as  president  of  the  McGraw- 
Shaw'  Company.  Wheeler  Sammons 
will  liecome  a  director  and  member  of 
the  executive  committee  of  the  McGraw- 
Hill  Publishing  Company  and  senior 
vice-president  and -general  manager  of 
the  A.  W.  Shaw  division  of  the  business, i 
which  will  be  knowm  as  the  “A.  W. 
Shaw  Company,  a  division  of  the  Mc¬ 
Graw-Hill  Publishing  Company,  Inc.” 
The  McGraw-Shaw  Company  will  also 
lie  operated  as  a  division  of  the  Mc¬ 
Graw-Hill  Publishing  Company. 

Two  reasons  for  the  merger  are 
stressed  by  the  officers  of  the  merging 
companies.  The  magazines  of  the  two 
organizations  are  complementary  in 
character.  The  Shaw  papers  cover 
business  broadly,  giving  the  business 
man  an  understanding  of  what  is  going 
on  in  all  branches  of  trade,  industry  and 
finance.  Their  service  is  extensive  in 
character.  The  McGraw-Hill  service, 
on  the  other  hand,  is  intensive.  Its 
magazines  give  a  highly  specialized 
service  to  given  major  industries  and 
to  related  industrial  groups.  Thus  the 
consolidated  companies  serve  the  busi¬ 
ness  man  in  both  his  general  and  special 
business  interests.  The  second  reason 
is  the  very  evident  economy  and  in¬ 
creased  effectiveness  of  consolidated 
operation,  enabling  a  superior  service 
to  be  rendered  to  the  whole  sweep  of 
American  business.  Mr.  McGraw  said: 
"Mr.  Shaw’s  organization  and  ours 


lighting,  waterworks  and  ice  plwts  of 
Vinton,  La.  The  voters  are, to  decide. 

The  Gulf  Utilities  Company,  New  Port 
Richey,  Fla.,  has  acquired  the  Cedar  Keys 
(Fla.)  Light  &  Power  Company,  Cedar 
Keys,  Fla.  The  Florida  Public  Service 
Company,  Orlando,  Fla.,  is  arranging  to 
buy  the  Mount  Dora  municipal  power  plant. 


have  been  working  closely  together  for 
more  than  a  year  and  have  seen  the 
benefits  of  consolidated  effort  between 
groups  having  w'idely  different  publish¬ 
ing  experiences.  The  Shaw  company 
has  had  a  signal  success  in  publishing 
magazines  of  large  circulation  and  of 
broad  appeal  to  the  industrial  and  busi¬ 
ness  worlds.  The  McGraw-Hill  com¬ 
pany  has  intensively  served  by  special¬ 
ized  publications  the  leading  engineer¬ 
ing  industries  and  the  trade  channels 
for  distributing  their  products. 

"It  was  apparent  that  the  McGraw- 
Hill  group  of  industrial  and  trade  papers 
would  have  a  new  way  of  carrying  the 
message  of  commofi  business  problems 
if  it  was  allied  with  papers  like  the  Mag¬ 
azine  of  Business  and  System.  At  the 
same  time  these  publications  would  lie 
immeasurably  strengthened  by  being 
tied  in  with  and  assisted  by  the  great 
editorial  staff  of  over  one  hundred  and 
thirty  industrial  and  business  specialists 
who  edit  the  McGraw-Hill  papers. 
There  were  also  conspicuous  opportu¬ 
nities  for  more  effective  subscription 
and  advertising  work  and  for  econo¬ 
mies  in  every  phase  of  publishing.  The 
logic  of  these  opportunities  could  not  be 
escaped.  The  merger  has  been  the 
result. 

"Though  every  paper  of  the  merging 
companies  will  be  strengfthened  by  the 
consolidation,  and  thus  render  greater 
service  to  its  readers  and  advertisers, 
the  most  conspicuous  result  will  be  the 
new  and  strong  position  of  the  Maga¬ 
zine  of  Business.  Through  Mr.  Shaw’s 
vision  and  courage  it  is  a  magazine  of 
strength,  standing  and  influence.  It  now 
becomes  the  capstone  of  tbe  virile  group 
of  papers  and  the  other  publishing  activ¬ 
ities  of  the  McGraw-Hill  company,  thus 
extending  the  scope  of  the  latter  organ¬ 
ization  to  the  whole  range  of  American 
business.  At  tbe  same  time,  drawing  on 
the  intimate  contact  with  trade  and 
industry  of  the  large  corps  of  McGraw- 
Hill  specialist  editors,  it  will  speak  with 
unexampled  authority  on  the  problems 
of  business.  It  will  be  able  to  render 
an  outstanding  service  to  the  business 
men  of  America  by  its  authoritative  in¬ 
formation,  its  expert  interpretation  and 
its  fearless  advocacy  of  sound  business 
policies.  It  will  fight  for  the  interests 
of  business,  but  it  will  place  in  an  equally 
important  position  the  responsibility  of 
business  to  the  public.  It  will,  in  a  word, 
stand  for  true  business  statesmanship.” 

Mr.  Shaw  expressed  his  gratification 
over  the  merger  in  a  similar  vein. 


McGraw-Hill  and  Shaw  Company  Merge 

Consolidation  Affects  Large  Number  of  Engineering  and  Industrial 
Papers — Shaw  and  McGraw-Shaw  Companies  Become 
Divisions  of  McGraw-Hill 
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Northwest  Men  for  Proclaiming  Facts 

Portland  Convention  Indorses  Principles  of  National  Committee  on 
Public  Policy — All  Sections  of  Geographic  Associ¬ 
ation  Hold  Excellent  Sessions 


crowd  of  well  over  500,  the  largest  ever 
recorded  at  a  session  of  this  division’s 
convention,  heard  the  public  relations 
program  on  the  last  day  of  the  conven¬ 
tion.  Excellent  entertainment  was  pro¬ 
vided. 


Determination  to  continue  to 

disseminate  facts  about  the  elec¬ 
trical  industry  as  widely  as  possible  was 
repeatedly  expressed  at  the  twenty-first 
annual  convention  of  the  Northwest 
Electric  Light  and  Power  Association, 
held  at  Portland,  Ore.,  June  19-22. 
Urged  at  the  opening  session  by  the 
president  of  the  association,  A.  C. 
McMicken,  and  two  of  the  principal 
speakers — Franklin  T.  Griffith,  presi¬ 
dent  Portland  Electric  Power  Company, 
and  Preston  S.  Arkwriglit,  president¬ 
elect  of  the  N.E.L.A. — this  determina¬ 
tion  was  voiced  in  a  resolution  passed  at 
the  executive  session  “vigorously  in¬ 
dorsing”  the  principles  laid  down  by  the 
public  policy  committee  of  the  national 
association  at  Atlantic  City  answer¬ 
ing  propaganda  charges. 

Making  a  plea  for  a  continuation  of 
state  regulation  as  opposed  to  federal 
regulation  of  electric  utility  companies. 
J.  M.  Thompson,  nieml)er  of  the  Public 
Utilities  Commission  of  Idaho,  attacked 
the  theory  that  in  crossing  state  lines 
electrical  energy  becomes  a  commodity 
in  interstate  commerce  and  therefore 
escapes  the  jurisdiction  of  any  state 
commission.  He  showed  that  such 
energj’.  before  it  can  serve  any  useful 
purpose  in  the  state  importing  it,  be¬ 
comes  commingled  with  all  the  other 
electrical  energy  generated  in  that  state 
atid  takes  on  a  purely  local  character, 
which  brings  it  under  the  jurisdiction 
of  the  commission  of  the  importing 
state.  Prior  to  leaving  the  exporting 
state  it  falls  under  the  jurisdiction  of 
that  state’s  regulatory  body  in  that  the 
property  used  in  such  export  should  be 
deducted  from  the  property  used  by  the 
exporting  company  for  purely  local  dis¬ 
tribution  in  determining  that  company’s 
rate  base  in  the  e.xporting  state.  There¬ 
fore  there  is  no  energy  that  is  not  at  all 
times  within  the  jurisdiction  of  some 
state  commission. 

At  the  session  devoted  to  the  Com¬ 
mercial  Section  C.  E.  Greenwood,  com¬ 
mercial  director  N.E.L.A.,  discussed  the 
results  of  the  recent  industry  sales  con¬ 
ferences,  through  which,  as  already  ex¬ 
plained  in  the  Electrical  World,  a 
decision  has  been  reached  to  study  the 
possibility  of  a  national  advertising 
campaign.  Eloise  Davison,  home  eco¬ 
nomics  adviser,  N.E.L.A.,  told  of  the 
work  of  her  department. 

Reviewing  accomplishments  in  the 
field  of  farm  electrification  and  looking 
forward  to  greater  things.  J.  T.  Jardine. 
chairman  of  the  Oregon  committee  on 
the  relation  of  electricity  to  agriculture, 
pointed  to  agriculture’s  trend  toward 
industrialization  as  involving  “joint  re¬ 
sponsibility  and  joint  interest”  on  the 
part  of  all  concerned. 

In  the  engineering  sessions  J.  B. 
Fisken.  Washington  Water  Power  Com¬ 
pany,  Spokane,  outlined  the  history  of 
accident  prevention  work  in  industry, 
called  attention  to  the  lack  of  progress 


in  this  work  in  the  electrical  industry, 
outlined  a  safety  program,  analyzed 
accident  costs,  and  closed  with  a  plea 
that  the  industry  give  more  attention  to 
the  subject.  , 

Discussing  phases  of  electrical  de¬ 
velopment  in  Great  Britain,  L.  A.  Mc¬ 
Arthur,  Pacific  Power  &  Light  Com¬ 
pany,  Portland,  stated  it  as  his  opinion 
that  the  trend  in  that  country  was  away 
from  government  operation  and  toward 
private  operation. 

For  the  Accounting  Section,  Chair¬ 
man  F.  W.  Brownell,  Puget  Sound 
Power  &  Light  Company,  Seattle,  out¬ 
lined  a  plan  for  broadening  the  scope 
of  the  section  to  include  studies  of  a 
research  nature  both  within  and  with¬ 
out  the  industry,  not  of  a  strictly  ac¬ 
counting  nature,  but  coming  within  the 
scope  of  the  duties  of  the  accounting 
executive.  A  study  of  ta.xation  condi¬ 
tions  in  the  territory  during  the  past 
year  had  proved  very  valuable  and  would 
be  amplified  during  the  coming  year. 

Two  trends  respecting  the  absorption 
of  securities  of  electric  power  companies 
have  raised  the  point  that  greater  care 
might  be  given  to  the  form  in  which 
financial  statements  are  published,  ac¬ 
cording  to  Carl  S.  Dakan,  University  of 
Washington — first,  the  placing  of  utility 
bonds  on  the  legal  list  for  savings  banks ; 
second,  customer  ownership.  Mr. 
Dakan  had  many  suggestions  looking 
toward  standardization  of  terminology 
and  method  of  presentation  of  financial 
reports  with  a  view  to  eventually  forc¬ 
ing  the  buyer  to  assume  his  fair  share 
of  the  investment  risk. 

The  effort  of  the  Public  Relations 
Section  for  the  year  had  been  devoted 
to  interesting  the  rank  and  file  of  com¬ 
pany  organizations  in  informing  itself 
about  industry  and  company  problems, 
and  the  convention  program  of  the  sec¬ 
tion  was  largely  devoted  to  displaying 
the  results  of  that  work.  Two  public¬ 
speaking  contests  and  three  essay  con¬ 
tests  had  been  conducted  within  the 
member  companies  by  committees  of  the 
section,  and  the  winners  of  these  con¬ 
tests  presented  their  winning  papers  or 
talks  liefore  the  convention. 

Officers  elected  were:  President,  R. 
M.  Boykin.  Puget  Sound  Power  &  Light 
Company,  Seattle:  vice-president.  L.  M. 
Hibbard,  Idaho  Power  Company,  Boise ; 
state  vice-presidents:  for  Idaho.  R.  B. 
King,  Idaho  Power  Company,  Boise; 
for  Oregon.  George  L.  Myers.  Pacific 
Power  &  Light  Company,  Portland;  for 
Montana.  W.  B.  McDonald.  Mountain 
States  Power  Company,  Kalispell :  for 
LTah,  P.  M,  Parry.  Utah  Power  &  Light 
Company,  Salt  Lake  City :  for  Washing¬ 
ton,  N.  W.  Brockett,  Puget  Sound 
Power  &  Light  Company.  Seattle :  treas¬ 
urer,  W,  E.  Best,  Puget  Sound  Power 
&  Light  Company,  Seattle ;  secretary, 
Berkeley  Snow,  Electrical  West,  Port¬ 
land. 

Registration  was  about  350,  and  a 


Canadian  Convention  a 
Big  Social  Success 

Committee  Reports  and  Formal  Pro¬ 
ceedings  Play  Subordinate  Part  in 
Four-Day  Steamboat  Trip  Affording 
Profit  Through  Personal  Intercourse 

ANY  of  the  275  delegates  on  the 
four-day  boat  convention  of  the 
Canadian  Electrical  Association  last 
week  pronounced  it  the  most  successful 
which  they  had  ever  attended.  The 
president  of  the  association,  J,  B. 
W'oodyatt,*  in  his  opening  remarks,  ex¬ 
pressed  the  motive  which  guided  the 
preparation  and  execution  of  the  pro¬ 
gram.  He  declared  that  the  chief  value 
of  a  convention  is  the  opportunity  which 
it  affords  for  men  with  related  interests 
from  widely  separated  territories  to  get 
acquainted  with  one  another  and  com¬ 
pare  problems  and  experiences.  He 
emphasized  the  social  value,  saying  that 
committee  meetings  throughout  the  year 
can  accomplish  better  business  results 
than  discussions  on  the  floor  of  a  con¬ 
vention.  Only  three  half  days  were 
allotted  to  committee  reports,  and  they 
were  presented  with  great  dispatch,  a 
few  remarks  on  the  outstanding  accom¬ 
plishments  of  the  past  year  being  con¬ 
cluded  by  reference  to  the  printed  reports 
for  details. 

The  SS.  St.  Lazvrence,  on  which  the 
convention  was  held,  made  the  trip  from 
Montreal  via  the  St.  Lawrence  and 
Saguenay  Rivers  to  Port  Alfred  and 
return,  allowing  a  full  day’s  stop-over 
at  Port  Alfred  for  a  125-mile  motor  trip 
to  the  Aluminum  Company’s  plant  at 
Arvida,  the  Price  Brothers  paper  mill 
at  Riverbend  and  the  Duke-Price  hydro¬ 
electric  plant  at  He  Maligne.  A  stop¬ 
over  at  Murray  Bay  was  made  for 
sports  and  the  banquet. 

Aside  from  the  pronounced  social 
character  of  the  convention,  it  was 
notable  in  that  executives  of  the  utility 
regulating  commissions  were  invited  to 
attend  for  the  express  purpose  of  seeing 
that  “utility  men  are  not  so  diabolical  as 
they  are  pictured,”  as  Mr.  Woodyatt 
phrased  it.  Four  members  of  the 
Quebec  Public  Service  Commission,  a 
member  of  the  Electrical  Commission  of 
Montreal  and  a  member  of  the  Ottawa 
Board  of  Railway  Commissioners  at¬ 
tended.  The  Canadian  Engineering 
Standards  Association  and  Electrical 
Standards  Laboratory  were  also  repre¬ 
sented. 

R.  J.  Wensley  demonstrated  “Tele- 
vox,”  the  “electrical  man,”  and  R.  Treat 
presented  a  paper  on  methods  of  pro¬ 
viding  the  most  reliable  transmission 
service. 

P.  S.  Gregory,  assistant  to  the  vice- 
president  of  the  Shawinigan  Water  & 
Power  Company,  was  elected  president 
for  the  coming  year.  H.  M.  Lyster 
continues  as  secretary  of  the  association. 
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Neff  and  Holloway  Address 
Agricultural  Engineers 

Assurances  that  the  utility  companies 
will  do  whatever  is  necessary  to  extend 
24-hour  electric  service  to  the  farms  of 
the  country  just  as  they  have  extended 
it  to  all  villages  and  hamlets  were  given 
the  American  Society  of  Agricultural 
Engineers  by  G.  C.  Neff,  general  man¬ 
ager  of  the  Wisconsin  Power  &  Light 
Company,  who  addressed  that  body  at 
Washington  on  June  21.  He  declared 
that  five  hundred  thousand  farmers  now 
are  receiving  24-hour  service. 

E.  A.  Holloway,  sales  engineer  Iowa 
Railway  &  Light  Corporation,  presented 
for  reference  a  summary  of  a  number 
of  representative  line-extension  policies 
and  rural  rate  schedules  from  which 
future  policies  may  be  more  intelligently 
planned.  The  paper  contained  the  com¬ 
plete  rate  schedule  and  rules  for  the  ex¬ 
tension  of  rural  lines  used  by  eight 
companies  in  as  many  states,  arranged 
so  that  all  can  apply  each  schedule  to 
a  specific  rural  extension  with  accuracy. 
Three  specific  rural  lines,  one  with 
three,  one  with  four  and  one  with  five 
consumers  per  mile  of  line,  were  used 
for  the  application  of  each  rate  schedule. 

R.  W.  Trullinger,  assistant  in  ex¬ 
periment  station  administration.  De¬ 
partment  of  Agriculture,  read  a  paper 
on  “Research  in  Rural  Electrification, 
1927,”  in  which  he  came  to  the  conclu¬ 
sion  “that  it  is  not  always  entirely  sound 
to  assume  the  perfection  and  economy 
of  any  particular  kind  ,  of  power  and  its 
corresponding  equipment  and  to  modify 
agricultural  practices  to  permit  the  use 
of  such  power  and  equipment.  The 
tendency,  on  the  other  hand,  appears  to 
be  to  determine  the  requirements  of 
individual  practices  for  power,  and,  with 
this  as  a  basis,  to  lay  down  the  specifica¬ 
tions  for  power  equipment  which  will 
best  meet  these  requirements.” 


Want  Large  Delegation  for 
Tokyo  Congress 

A  nation-wide  movement  to  marshal 
a  large  delegation  of  engineers  from 
the  United  States  to  attend  the  first 
World  Congress  of  Engineers,  which 
will  be  held  in  Tokyo  next  year,  is  now 
tinder  way.  Maurice  Holland,  execu¬ 
tive  director  of  the  American  committee, 
reports  that  engineers  and  engineering 
societies  in  the  United  States  will  be 
organized  into  units  to  promote  interest 
in  the  congress.  As  before  announced. 
Dr.  Elmer  A.  Sperry  is  chairman  of 
the  American  committee  and  Herbert 
Hoover  is  honorary  chairman. 

A  special  committee  on  promotion 
and  attendance  has  appointed  Ernest 
Hartford  of  New  York  as  its  secretary. 
Mr.  Hartford  was  authorized  to  or¬ 
ganize  local  co-operative  committees 
throughout  the  United  States  which 
would  include  the  local  sections  of  the 
founder  engineering  societies  as  well 
as  independent  local  engineering  clubs 
and  societies.  Through  these  groups  it 
is  expected  that  prominent  engineers 


from  many  cities  in  the  United  States 
will  be  led  to  attend  and  participate  in 
the  congress.  William  E.  Wickenden 
was  authorized  to  communicate  with  the 
presidents  of  engineering  colleges  re¬ 
questing  their- indorsement  of  and  active 
aid  in  a  plan  to  raise  by  subscription 
among  the  alumni  a  testimonial  fund  to 
send  delegates  to  the  congress.  The 
delegates  are  to  be  designated  by  the 
proper  officials  of  the  colleges  and  to 
be  members  of  their  faculties. 

The  members  of  the  committee  on 
promotion  and  attendance  are  George 
W.  Fuller,  chairman ;  Edward  Dean 
Adams,  J.  J.  Carty,  Howard  E.  Coffin, 
Gano  Dunn,  Bancroft  Gherardi,  John 
Hays  Hammond,  Charles  H.  Herty, 
Samuel  Insull,  Arthur  D.  Little,  Will¬ 
iam  Benson  Mayo,  Charles  D.  Marx, 
William  C.  Potter,  E.  Wilbur  Rice,  Jr., 
Charles  M.  Schwab,  George  Otis 
Smith,  John  F.  Stevens,  S.  W.  Strat¬ 
ton,  Ambrose  Swasey,  Samuel  M. 
Vauclain,  H.  H.  Westinghouse  and 
William  E.  Wickenden. 


A.S.T.M.  Annual  Meeting 
at  Atlantic  City 

Atlantic  City  was  the  scene  this  week 
of  the  thirty-first  annual  meeting  of  the 
American  Society  for  Testing  Materials. 
The  president’s  opening  remarks  were 
made  by  Prof.  H.  F.  Moore  of  the 
University  of  Illinois  on  Tuesday  after¬ 
noon.  Committee  reports  were,  as  usual, 
very  copious.  A  summary  of  a  few 
items  of  especial  interest  to  electrical 


THIS  year’s  graduating  class  of 
the  Notre  Dame  Academy,  a  school 
for  girls  at  Toledo,  Ohio,  recently  vis¬ 
ited  the  Acme  generating  plant  of  the 
Toledo  Edison  Company  and  after  a  tour 
of  inspection  commandeered  one  of  the 
electric  locomotives  for  a  ride  about 
the  coal-storage  yards  and  switch  tracks. 
As  a  result  several  girls  expressed  a  de¬ 
termination  to  pursue  the  study  of  elec¬ 
tricity  through  their  college  courses. 
Since  the  first  of  January  the  Toledo 
Edison  Company  has  provided  for  this 


technicians  and  specialists  is  as  follows : 

The  committee  on  magnetic  properties 
(Thomas  Spooner,  chairman)  submitted  a 
proposed  standardization  of  magnetic  terms, 
units  and  symbols  and  recommended  the 
advancement  to  standard  of  revised  meth- 
cxls  of  test  for  magnetic  properties  of  iron 
and  steel  at  low  inductions. 

The  committee  on  magnetic  analysis 
(R.  L.  Sanford  chairman)  discussed  the 
nature  and  present  status  of  magnetic 
analysis  and  the  relation  of  the  committee 
to  its  development  and  pointed  out  the  need 
for  a  larger  number  of  investigators  and  a 
greater  degree  of  co-operation  in  this  field 
of  non-destructive  testing. 

The  incremental  permeability  method  for 
the  magnetic  analysis  of  high-speed  steel 
was  discussed  by  W.  B.  Kouwenhoven  and 
Julian  D.  Tebo,  who  presented  results  of 
tests  on  high-speed  steel  bars  using  a 
method  based  on  incremental  permeability 
in  which  a  given  magnetizing  force  is  ap¬ 
plied  to  the  bar  in  question  and  the  change 
in  flux  produced  by  an  increment  of  mag¬ 
netizing  force  is  measured. 

Endurance  of  high-speed  cut-off  tools  in 
relation  to  magnetic  and  other  measure¬ 
ments  was  the  topic  of  Haakon  Styri,  who 
presented  results  of  magnetic,  electric, 
Rockwell  hardness  and  duroscope  readings 
on  a  number  of  standard  cut-off  tools  hard¬ 
ened  from  different  temperatures  and  used 
in  cutting  off  rings  of  high-carbon  chro¬ 
mium  steel  of  about  2Q0  Brinell  hardness. 

The  committee  on  electrical  insulating 
materials  (H.  S.  Vassar,  chairman)  sub¬ 
mitted,  as  tentative,  methods  of  testing 
varnished-cloth  tape,  additional  tests  for 
laminated  materials  covering  compressive 
strength  and  water  absorption,  and  a  com¬ 
plete  revision  of  the  tentative  methods  of 
testing  molded  insulating  materials  for 
resistance  to  impact,  broadening  the  scope 


and  other  schools  in  its  territory  a  series 
of  talks  and  practical  demonstrations 
dealing  with  the  manufacture  and  dis¬ 
tribution  of  electrical  energy.  Many 
letters  of  appreciation  have  been  re¬ 
ceived  by  C.  L.  Proctor,  vice-president 
and  general  manager,  from  the  teachers 
and  school  boards  of  schools  visited. 
Mr.  Proctor  will  extend  this  educational 
service  over  a  wider  field,  and  plans 
have  been  perfected  whereby  upward  of 
thirty  thousand  high-school  and  college 
students  will  hear  these  talks  by  Jan.  1. 


Toledo  Edison  Pursues  Its  School  Work  Undismayed 
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Briefer  News 

cAk _ 

Interstate  Line  from  Shreveport 
TO  Marshall  Begun,  —  Construction 
of  a  66,000-volt  transmission  line  from 
Shreveport,  La.,  to  Marshall,  Tex., 
about  25  miles,  by  way  of  Trees  City, 
La.,  and  Jefferson,  Tex.,  is  starting. 
The  line  will  be  erected  for  the  South¬ 
western  Gas  &  Electric  Company,  which 
supplies  power  for  most  of  the  towns 
and  cities  in  that  area. 


McGraw-Hill  Publishing  Com¬ 
pany  Announces  “Food  Industries.” 
— The  McGraw-Hill  Publishing  Com¬ 
pany  announces  that,  starting  in  Octo¬ 
ber,  it  w'ill  publish  a  monthly  to  be 
known  as  Food  Industries.  The  new 
publication  will  be  for  men  interested  in 
the  manufacturing  and  processing  of 
foods.  Its  editorial  direction  will  be 
under  Dr.  H.  C.  Parmelee,  editor  of 
Chemical  and  Metallurgical  Engineering. 


Boston  League  Has  Service  Con¬ 
nection  Committee. — A  service  con¬ 
nection  committee  of  executive  officers 
has  been  formed  by  the  Metropolitan 
Electrical  League  of  Boston  for  a  dis¬ 
cussion  of  the  advantages  of  uniformity 
of  thought  about  central -station  service 
requirements.  A  sub-committee  will 
analyze  service  requirements  of  the 
Boston,  Cambridge  and  Malden  central- 
station  companies.  When  this  analysis 
shall  have  been  completed  the  companies 
will,  it  is  thought,  be  in  a  position  to 
co-ordinate  their  requirements  by  agree¬ 
ment  between  themselves  and  in  line 
with  suggestions  from  other  groups. 


The  action  taken  is  almost  sure  to  at¬ 
tract  interested  consideration  through¬ 
out  New  England  central-station  circles. 


Wisconsin  Legislature  Committee 
Inspects  Ontario  Hydro. — A  special 
committee  appointed  by  the  Wisconsin 
Legislature  has  been  touring  the  Prov¬ 
ince  of  Ontario  making  a  detailed  in¬ 
spection  of  hydro-electric  service  in 
representative  rural  communities  and  in 
towns  and  cities,  with  a  view  of  making 
recommendations  for  further  utilization 
of  Wisconsin’s  water-power  resources. 
The  party  is  under  the  direction  of  John 
Purcell,  who  is  in  charge  of  rural  exten¬ 
sion  work  in  Wisconsin. 


Illumination  Problems  Studied 
BY  Special  Class  at  Nela  Park. — 
The  course  on  problems  of  modern 
illumination  given  from  June  11  to  16 
by  the  Nela  School  of  Lighting  of  the 
National  Lamp  Works  in  Cleveland  was 
well  attended.  Thirty-seven  members 
were  registered,  several  from  across  the 
seas,  and  the  remainder  consisting  of 
central-station  men,  college  instructors 
and  men  closely  associated  with  the 
business  of  lighting.  Takeshi  Hiro- 
hashi  of  Tokyo,  Japan,  received  honor¬ 
able  mention  in  the  final  examinations. 


Seattle  to  House  City  Lighting 
Department  in  New  Substation. — 
The  Seattle  City  Council  has  appro¬ 
priated  $991,500  to  cover  the  cost  of  a 
substation  and  lighting  department  office 
building  and  equipment.  Tentative 
plans  provide  for  a  structure  with  two 
stories  and  two  basements  at  Third 
Avenue  and  Madison  Street.  This  build¬ 
ing  will  cost  $200,000,  the  site  the  same 
amount,  and  the  remainder  will  be  spent 
in  equipment. 


to  include  ceramic  and  laminated  materials. 
This  committee  recommended  modification 
in  methods  of  testing  molded  insulating 
materials,  calling  for  a  new  form  of  ten¬ 
sion-test  specimen. 

Camp  Co-operation  VIII 
Arranges  Program 

As  already  published,  the  seventh 
electrical  league  conference — Camp  Co¬ 
operation  VTII — held  under  the  auspices 
of  the  League  Council  and  sponsored 
by  the  Society  for  Electrical  Develop¬ 
ment,  will  take  place  at  Association 
Island,  Henderson  Harbor,  N.  Y.,  Aug. 
2  to  7,  inclusive.  The  many  acceptances 
already  received  point  to  a  well-attended 
meeting.  In  the  business  program,  pre¬ 
pared  under  the  direction  of  the  League 
Council,  headed  by  J.  E.  North,  two 
main  subjects  have  been  kept  in  mind 
— (1)  to  report  on  plans,  experiences, 
developments  and  results  of  league 
activities  carried  on  during  the  past 
twelve  months;  (2)  to  give  the  league 
representatives  a  picture  of  changes  in 
national  thinking  and  working  both  in¬ 
side  and  outside  the  industry.  The 
wiring,  lighting,  appliance  and  indus¬ 
trial  phases  of  league  work  will  all  be 
treated. 

The  conference  will  open  Thursday 
afternoon,  Aug.  2,  with  flag-raising  ex¬ 
ercises  and  an  address  by  C.  L.  Collens. 
In  the  evening  F.  W.  Freeman,  president 
Society  for  Electrical  Development, 
will  speak;  J.  E.  North  will  report  for 
the  League  Council,  and  W.  E.  Sprack- 
ling  for  the  Electrical  Industry  Sales 
Conference. 

On  Friday  morning,  when  promotion 
of  wiring  business  will  be  the  theme, 
“The  Place  of  the  ‘Red  Seal’  in  the 
Program  to  Adequately  Wire  the 
Homes  of  America”  will  be  discussed 
by  S.  A.  Dennis,  and  ‘‘The  Status  of 
‘Red  Seal’  Today”  by  B.  Badrian.  Con¬ 
spicuous  examples  of  “red  seal”  accom¬ 
plishment  will  be  given  by  C.  C.  Monroe 
of  Detroit,  E.  W.  Hane  of  Chattanooga, 
E.  J.  Beil  of  Youngstown  and  a  repre¬ 
sentative  of  the  California  Electrical 
Bureau.  On  Friday  evening  Mr.  North 
will  tell  about  “The  Plan  for  Further 
Broadening  the  Electrical  Market,”  and 
other  topics  will  be  adequately  pre¬ 
sented.  The  promotion  of  lighting 
business  will  lie  the  topic  for  Saturday. 
In  the  evening  “The  Buying  Habits  of 
the  Electricity-Using  Public”  will  be 
examined  by  Dr.  Paul  T.  Cherington 
and  “The  Future  of  Associations  as  a 
Useful  Instrument”  will  be  discussed 
by  Hugh  P.  Baker,  manager  trade  asso¬ 
ciation  department.  United  States  Cham¬ 
ber  of  Commerce. 

Sunday  will  lie  given  over  to  rest  and 
recreation  with  an  address  after  supper 
by  a  speaker  of  national  prominence. 
Monday  the  promotion  of  appliance 
business  will  lie  on  the  carpet.  “Inter¬ 
trade  Merchandising  Problems”  will  be 
looked  into  by  C.  E.  Greenwood,  com¬ 
mercial  director  N.E.L.A.  There  will 
be  an  open  forum  for  the  discussion  of 
league  problems  in  the  evening.  Pro¬ 
motion  of  industrial  business  will  take 
up  Tuesday  morning,  Aug.  7. 


Coming  Meetings 

[A  complete  directory  of  electrical 
associations,  with  their  secretaries,  is 
published  in  the  first  Issue  of  every 
volume.  For  latest  list  see  Elkctrical 
WoRU>  for  Jan.  7,  page  80.] 

Michigan  Section,  N.E.L,.A. — Mackinac 
Island,  July  5-7.  Herbert  Silvester, 
Edison  Bldg.,  Ann  Arbor,  Mich. 
Public  Utilities  Advertising  Association 
— Detroit,  July  8-12.  T.  P.  Pfeiffer, 
Byllesby  Engineering  &  Management 
Corp.,  Chicago. 

East  Central  Division,  N.E.L.A. — Cedar 
Point,  Ohio,  July  10-13.  D.  L.  Gas- 
kill,  Greenville,  Ohio. 

National  Electric  Credit  Association — 
Boston,  July  16  and  17.  F.  P.  Vose, 
1008  Marquette  Bldg.,  Chicago. 
Wisconsin  Utilities  Association,  Elec¬ 
tric  Section — Appleton,  Wis.,  July 
26  and  27.  J.  N.  Cadby,  432  Broad¬ 
way,  Milwaukee. 

National  Electrical  Manufacturers’  As¬ 
sociation  —  Policies  Division,  Asso¬ 
ciation  Island,  Henderson  Harbor, 
N.  Y.,  July  29-Aug.  1.  S.  N.  Clark¬ 
son,  420  Lexington  Avenue,  New 
York. 

Camp  Co-operation  VIII — Association 
Island,  Henderson  Harbor,  N.  Y., 
Aug.  2-7.  Society  for  Electrical  De¬ 
velopment,  420  I..exington  Avenue. 
New  York. 

Association  of  Electragists  Interna¬ 
tional — Hotel  Stevens,  Chicago,  Aug. 
6-11.  L  W.  Davis.  15  West  37th 
St.,  New  York. 

American  Institute  of  Electrical  Engi¬ 
neers  —  Pacific  Coast  convention, 
Spokane,  Wash.,  Aug.  28-31.  F. 
L.  Hutchinson,  33  West  39th  St., 
New  York. 


Crossing  the  Red  River  from 
Texas  to  Oklahoma. — The  recently 
energized  66,000-volt  transmission  line 
which  links  the  West  Texas  Utilities 
Company’s  system  at  Vernon,  Tex.,  with 
that  of  the  Southwestern  Light  &  Power 
Company  at  Frederick,  Okla.,  crosses 
the  Red  River  by  means  of  a  span 
which  is  2,223  ft.  in  length  between  rest 
frames  and  3,316  ft.  between  dead  ends. 
It  is  carried  on  steel  towers  high  over 
the  stream  that  here  forms  the  inter¬ 
state  boundary. 


Bill  Introduced  to  Permit  New 
Orleans  to  Buy  Public  Service  Prop¬ 
erties. — Measures  have  been  reported 
favorably  to  the  Louisiana  Senate  which 
prescribe  methods  of  finance  that  will 
enable  the  city  of  New  Orleans  to 
exercise  its  legal  authority  to  purchase 
properties  of  the  New  Orleans  Public 
Service,  Inc.  The  bills  authorize  the 
city,  after  approval  by  a  vote  of  the 
people  of  New  Orleans,  to  issue  50-year 
bonds,  to  be  secured  by  the  properties 
purchased  and  the  income  derived  from 
them.  The  city  government  also  is 
empowered  to  sell  or  lease  the  proper¬ 
ties  to  third  parties.  These  bills,  it  was 
explained,  are  for  the  purpose  of  per¬ 
mitting  the  city  to  distribute  natural 
gas  in  New  Orleans  in  the  event  other 
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krrangements  are  not  made.  The  New 
Orleans  Public  Service,  Inc.,  owns  also 
the  light  and  power  system  of  city. 


Detroit’s  New  “White  Way.” — 
Detroit  is  getting  ready  to  boast  one 
of  the  most  brilliantly  lighted  thorough¬ 
fares  in  the  world  after  July  10,  when 
current  will  be  sent  into  the  “white¬ 
way”  system  on  Washington  Boulevard. 
Plans  for  the  event  include  the  attend¬ 
ance  of  city  officials,  members  of  the 
International  Advertising  Association, 
which  will  be  in  convention  there,  and 
men  prominent  in  the  city’s  business  life. 


Power  Plant  Stack  to  Guide 
Aviators. — A  move  to  co-operate  with 
the  government  in  directing  aviators  at 
night  is  reported  from  Colorado.  The 
smokestack  of  the  Pueblo  plant  of  the 
Southern  Colorado  Power  Company  is 
250  ft.  high  and  14  ft.  in  diameter  at 
the  base.  The  stack  is  to  be  lighted  by 
eight  500-watt  floodlamps  placed  in 
pairs  at  the  base  of. the  stack.  When 
lighted  they  will  cause  the  stack  to 
appear  as  a  huge  illuminated  cylinder. 


Pacific  Gas  &  Electric  Will 
Supply  Energy  to  43  Airway  Bea¬ 
cons. — Contract  to  supply  electrical 
energy  for  the  lighting  of  43  airway 
beacons  in  California  has  been  awarded 
to  the  Pacific  Gas  &  Electric  Company 
by  the  United  States  government.  The 
contract  includes  85  miles  of  the  San 
Francisco-Los  Angeles  route,  185  miles 
of  the  San  Francisco-Seattle  route  and 
135  miles  of  the  San  Francisco-Salt 
Lake  route,  or  a  total  of  more  than 
400  miles.  The  beacons  will  be  ap¬ 
proximately  10  miles  apart. 


Brooklyn  Edison  Company’s  Pro¬ 
hibition  OF  Submetering  Chal¬ 
lenged. — Steps  which  were  taken  by 
the  Brooklyn  Edison  Company  to  pre¬ 
vent  the  spread  of  the  practice  of  electric 
submetering  from  Manhattan  Borough, 
where  it  is  widespread,  to  Brooklyn, 
where  it  had  obtained  a  relatively  small 
foothold,  by  means  of  an  amendment  to 
the  company’s  rules  filed  with  the  New 
York  Public  Service  Commission,  have 
been  challenged  by  the  Survel  Realty 
Corporation,  owner  of  a  large  new  apart¬ 
ment  building,  and  a  hearing  on  the 
company’s  rule,  which  has  been  in  oper¬ 
ation  since  Feb.  5  and  which  prohibits 
service  through  a  master  meter  for  sub¬ 
metering,  will  be  held. 


Dix  River  Plant  Breaks  Record. — 
All  generating  records  of  the  Kentucky 
Hydro-Electric  Company,  operating  the 
Dix  River  plant,  were  broken  on  June 
13,  when  over  a  twenty-four-hour  period 
the  plant  produced  512,000  kw.-hr.,  op¬ 
erating  steadily  at  94.9  per  cent  of  gen¬ 
erating  capacity.  A  still  higher  record 
could  probably  have  been  made  if  there 
had  been  an  outlet  for  additional  energy. 
On  June  12  the  output  was  486, 
kw.-hr.  The  previous  record  had  been 
made  on  Jan.  1,  1927,  and  was  453,000 
kw.-hr.  Heavy  rains  made  the  new 
figures  possible,  there  being  244.7  ft. 
of  water  behind  the  dam  and  2.7  ft.  of 


water  breaking  over  the  spillway.  The 
company  says  the  output  recorded  is  in 
excess  of  the  anticipated  capacity  of  the 
plant. 

Columbus’  New  “White  Way.” — 
“White  way”  boulevard  lights  are  being 
installed  in  the  driving  park  on  Liv¬ 
ingston  Avenue,  Columbus,  Ohio.  Ap¬ 
proximately  17,000  ft.  of  cable  and  64 
light  standards  will  be  used  to  light  Kel- 
ton,  Lilley,  Berkeley  and  Geers  Avenues 
in  the  park,  according  to  the  superin¬ 
tendent  of  the  municipal  light  plant. 
The  new  lamps  are  of  the  lantern  type, 
13  ft.  above  the  street,  with  400-cp. 
bulbs.  The  are  spaced  200  ft.  apart  on 
alternate  sides  of  the  streets. 


“Televox”  a  Popular  Man  at  Elec¬ 
trical  Conventions. — At  a  number  of 
recent  electrical  conventions  a  popular 
attendant  has  been  “Televox,”  the  elec¬ 
trical  man  built  by  R.  J,  Wensley  of 
the  Westinghouse  Electric  &  Manufac¬ 


turing  Company  to  demonstrate  his  tele¬ 
vocal  system  for  the  automatic  operation 
of  machinery  by  sound.  This  system 
was  described  in  the  Electrical  World, 
for  Oct.  15,  1927  (page  803).  The 
picture  shows  W.  L.  Frost,  general  com¬ 
mercial  manager  Southern  California 
Edison  Company  and  retiring  president 
Pacific  Coast  Electrical  Association, 
giving  orders  to  “Televox”  at  the  re¬ 
cent  Pasadena  convention  of  that  as¬ 
sociation. 


Dedication  of  Norwood  Plant  in 
North  C.\rolina.  —  Seven  hundred 
people,  representing  191  communities, 
attended  a  barbecue  given  by  the  Caro¬ 
lina  Power  &  Light  Company  near 
Mount  Gilead  to  mark  the  opening  of 
the  Norwood  hydro-electric  power  plant. 
This  new  station,  situated  on  the  Pee  Dee 
River  in  Montgomery  County,  about 
four  miles  from  Mount  Gilead,  has  a 
concrete  spillway  dam  1,553  ft.  long 
combined  with  an  earth  dam  1,258  ft. 
long  with  a  maximum  height  of  100  ft. 
The  reservoir  is  18  miles  long  with  a 
maximum  width  of  three-fourths  of  a 
mile  and  covers  6,500  acres.  The  power 
house  is  built  into  the  downstream  face 
of  the  dam  on  the  east  side  of  the  river. 
The  generating  equipment  consists  of 


one  24,000-hp.  and  two  29,000-hp.  ver¬ 
tical  generators,  directly  connected  to 
waterwheels,  making  the  total  capacity 
of  the  plant  approximately  82,000-hp. 
Provision  has  been  made  for  the  instal¬ 
lation  of  a  fourth  unit.  The  generators 
are  outside  the  power  house  and  are 
protected  by  steel  covers.  The  operating 
head  on  the  wheel  is  72  ft. 


Springfield,  Mass.,  and  Turners 
Falls  Company  Sign  Contract. — The 
Springfield  (Mass.)  Water  Commission 
and  the  Turners  Falls  Power  &  Elec¬ 
tric  Company  have  signed  the  contract 
by  which  the  company  is  to  purchase 
from  the  city  electrical  energy  generated 
in  a  plant  to  be  built  in  connection  with 
the  Cobble  Mountain  reservoir  and  dam. 
The  next  move  is  to  obtain  the  approval 
of  the  Massachusetts  Public  Utilities 
Commission,  which  is  asked  to  set  an 
early  date  for  a  hearing.  The  company 
is  to  take  a  30-year  lease  of  the  plant, 
with  payments  of  $270,000  annually,  and 
turn  the  plant  back  to  the  city  in  a  satis¬ 
factory  condition  at  the  expiration  of 
that  term. 


Experiment  in  Parallel  Opera¬ 
tion  Between  Keokuk  and  Boston. — 
The  area  of  previous  experiments  in 
long-distance  parallel  operation  was  ex¬ 
tended  recently  during  a  four-hour  test 
of  the  Joliet-Kewanee  line  of  the  Illinois 
Power  &  Light  Corporation.  When  the 
test  began  power  from  Keokuk  to 
Kewanee  was  cut  at  Galesburg  and 
Chicago  station  power  was  cut  into  the 
Kewanee  loop.  Immediately  thereafter 
Keokuk  w'as  cut  into  the  Chicago  wire, 
St.  Louis  was  added  to  the  circuit,  and 
then  parallel  operation  all  the  way  to 
Boston  was  effected  through  Chicago. 
It  was  reported  to  be  the  first  time  that 
direct  connection  had  been  established 
between  Chicago  and  St.  Louis. 


“World’s  Largest”  Cooling  Tower 
FOR  Birmingham,  England. — A  re- 
inforced-concrete  cooling  tower  which  is 
now  being  erected  in  connection  with 
the  Hams  Hall  generating  station  at 
Birmingham,  England,  will,  its  de¬ 
signers  say,  take  precedence  as  the 
biggest  in  the  world.  It  is  to  rise  to  a 
height  of  220  ft.  and  will  have  a  diam¬ 
eter  of  168  ft.  at  the  base.  It  is  the 
first  of  two  towers  each  capable  of  cool¬ 
ing  the  circulating  water  required  for  a 
30,000-kw.  turbine.  The  foundations  of 
the  station  are  nearing  completion,  and 
an  electrically  operated  overhead  crane 
with  a  lifting  capacity  of  more  than  150 
tons  is  ready  to  install  the  first  large 
alternator.  The  cost  of  the  first  unit  of 
this  plant  is  estimated  at  approximately 
$7,500,000. 


New  Jersey  Power  &  Light  Awards 
Contract  for  50,000-Kw.  Turbine. — 
The  New  Jersey  Power  &  Light  Com¬ 
pany,  subsidiary  of  the  General  Gas  & 
Electric  Corporation,  has  awarded  to 
the  General  Electric  Company  a  con¬ 
tract  for  a  50,000-kw.  turbine  to  be  in¬ 
stalled  in  the  new  steam  generating 
station  of  the  power  company  at  Hol¬ 
land,  N.  J.,  on  the  Delaware  River  and 
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operated  at  1,200  lb.  pressure.  Con¬ 
struction  work  on  this  plant,  which  is 
to  represent  an  investment  of  approxi¬ 
mately  $5,000,000,  is  now  actively  under 
way,  and  it  is  planned  that  this  new 
generating  unit  of  the  Pennsylvania- 
New  Jersey  power  system  shall  be  ready 
for  operation  early  in  1929.  The  station 
will  be  tied  in  with  the  Metropolitan 
Edison  system,  another  General  Gas  & 
Electric  subsidiary. 


Texas  City’s  Coming  Power  Plant. 
— The  new  steam  power  plant  of  the 
Texas-Louisiana  Power  Company  at 
Texas  City,  Tex.,  will  be  completed  soon 
at  a  cost  of  $300,000.  The  first  unit 
will  be  placed  in  operation  early  in  July. 
Transmission  lines  are  being  construct^ 
from  the  plant  to  La  Marque  and  a  num¬ 
ber  of  other  towns  in  the  Gulf  Coast 
region.  The  plant  also  will  furnish 
power  and  light  for  Texas  City  itself. 


Eastern  Shore  Generating  Plant 
IN  Full  Operation.  —  The  million- 
dollar  12,000-kw.  generating  plant  at 
Vienna,  Md.,  now  owned  by  the  Insull 
interests  and  operated  by  the  Eastern 
Shore  Public  Service  Company  of 
Salisbury,  Md.,  is  now  virtually  in  full 
operation,  that  company  reports,  and 
serves  17,000  customers  over  294  miles 
of  transmission  lines  and  315  miles  of 
distribution  lines.  It  is  the  largest  gen¬ 
erating  plant  on  the  tri-state  peninsula 
made  up  of  Delaware  and  parts  of 
Maryland  and  Virginia  and  sometimes 
distinguished  as  “I)elmarva.” 


Rural  Rate  Reductions  on  San 
Joaquin  System. — Reductions  in  rates 
for  agricultural  power  on  the  system  of 
the  San  Joaquin  Light  &  Power  Corpo¬ 
ration  in  Merced,  Mariposa,  Madera, 
Fresno,  Tulare,  Kings  and  Kern  Coun¬ 
ties,  which  will  result  in  an  estimated 
saving  of  $250,000  a  year,  have  been 
ordered  by  the  California  State  Railroad 
Commission.  The  new  rate  schedule 
will  become  effective  April  1,  1929.  It 
resulted  from  informal  negotiations  con¬ 
ducted  between  representatives  of  the 
corporation  and  the  California  Farm 
Bureau  Federation. 


Kansas  Commission  Refuses  to 
Order  Rate  Reduction  for  Wichita. 
— Present  rate  schedules  of  the  Kansas 
Gas  &  Electric  Company  for  Wichita 
will  continue  in  force,  the  Kansas  Pub¬ 
lic  Service  Commission  has  decided. 
The  city  of  Wichita  sought  to  compel 
the  company  to  lower  its  charges,  on 
the  ground  that  Wichita,  the  largest  city 
on  the  system,  enjoys  no  advantage 
over  smaller  towns  in  the  matter  of 
rates  and  that  a  city  of  approximately 
100,000  population  shrould  pay  less  for 
its  electricity  than  places  having  a 
population  of  only  a  few  hundred. 


Mid-Hudson  Region  of  New  York 
Gets  Another  Rate  Decrease. — The 
Central  Hud.son  Gas  &  Electric  Corpo¬ 
ration  of  Poughkeepsie,  N.  Y.,  has  an¬ 
nounced  another  reduction  in  its  rates 
for  all  classes  of  electrical  customers. 


to  become  effective  on  bills  rendered  on 
and  after  July  15.  The  reduction  repre¬ 
sents  a  total  net  annual  saving  to  cus¬ 
tomers  in  the  territory  served  of  $75,000. 
This  is  the  second  rate  reduction  since 
the  consolidation  on  Jan.  1,  1927,  of  the 
separate  companies  which  formerly  op¬ 
erated  in  the  central  Hudson  region  and 
the  fifth  rate  reduction  since  1924. 

Commission 

Rulings 

cM. _ )%o 

New  Jersey  Commission  Refuses 
Jurisdiction  Over  Contract  for  Special 
Industrial  Service. — A  contract  between 
E.  I.  Dupont  de  Nemours  &  Company  and 
the  Atlantic  City  Electric  Company  by  which 
the  latter  agre^  to  construct  an  additional 
line  of  poles  to  serve  the  former,  which  in 
turn  was  bound  to  take  service  for  a  num¬ 
ber  of  years  at  a  compensation  sufficient 
to  amortize  the  capital  expenditure,  was 
not  passed  upon  by  the  New  Jersey  Board 
of  Public  Utility  Commissioners,  which 
found  that  it  came  within  the  class  of  con¬ 
tracts  for  special  service  between  public 
utilities  and  certain  consumers  that  do  not 
require  the  approval  of  the  board.  The 
fact  that  happenings  at  some  future  time 
might  bring  the  matter  within  the  board’s 
jurisdiction  could  not  be  anticipated,  since 
they  might  never  arise. 


Company  Not  to  Blame  for  Unsatis¬ 
factory  Service  to  Direct- Current  Ele¬ 
vator.  —  Complaint  against  inadequate  ‘ 
electric  service  furnished  by  the  Grays 
Harbor  Railway  &  Light  Company  in 
Aberdeen,  Wash.,  was  made  by  a  customer 
who  alleged  that  to  this  was  due  difficulty 
in  operating  the  elevators  in  his  five-story 
building.  It  was  determined  that  370  volts 
potential  was  required  to  hold  the  brakes 
on  the  elevator  in  a  released  position,  and 
that  if  the  voltage  was  less,  the  brakes 
would  not  release  and  the  elevator  could 
not  be  operated  without  great  inconvenience 
to  the  tenants.  Voltage  at  the  power  house 
was  between  595  and  600,  but  when  traffic 
was  heavy  the  voltage  was  frequently  re¬ 
duced  below  370.  The  Department  of  Pub¬ 
lic  Works  dismissed  the  complaint,  pointing 
out  that  the  elevator  was  installed  in  the 
year  1910  at  a  time  when  alternating-cur¬ 
rent  elevators  had  not  been  perfected  and 
that  the  company  did  not  then  furnish  and 
had  not  since  furnished  direct-current  serv¬ 
ice  from  a  commercial  line.  Service  fur¬ 
nished  to  the  elevator  was  declared  to  be 
as  good  as  it  ever  was.  It  appeared  that 
one  of  two  things  was  necessary  to  give 
satisfactory  elevator  service — either  to 
install  alternating-current  equipment  or  to 
build  a  line  direct  to  the  power  house.  The 
department  was  unable  to  find  any  reason 
why  the  public  utility  company  should  bear 
any  portion  of  the  cost  of  either. 


Metering  Energy  to  Rural  Customer 
Owning  Her  Transmission  Line. — In 
denying  an  application  by  the  Iron  River 
Water,  Light  &  Telephone  Company  to  in¬ 
crease  its  rural  electric  rates  to  a  single 
customer  owning  her  own  transmission 
line,  an  unusually  long  one,  the  Wisconsin 
Railroad  Commission  ordered  an  adjust¬ 
ment  of  the  method  of  metering  previously 
followed  on  the  line,  of  which  it  said  it  had 
no  authority  to  authorize  the  company  to 
assume  ownership,  and  the  frequent  and 


unexplainable  necessity  for  meter  repairs  on 
which  constituted,  it  asserted,  a  burden 
from  which  the  special-contract  consumer 
was  entitled  to  relief.  The  commission  held 
the  most  satisfactory  solution  of  the  meter¬ 
ing  problem  to  be  the  installation  of  two 
meters  on  the  secondary  side  of  the  trans¬ 
formers,  one  for  lighting  circuits  and  the 
other  for  motors,  in  view  of  the  fact  that 
such  meters  are  less  expensive  than  primary 
metering  equipment  and  also  because  of  the 
protection  from  lightning  or  other  voltage 
disturbances.  The  objection  that  such  local 
meters  would  not  record  transformer  losses 
was  held  illogical  where  the  primary  meter¬ 
ing  of  the  type  employed  did  not  register 
more  than  a  small  fraction  of  such  losses. 
The  core  loss  could  be  accurately  estimated, 
the  commission  said.  Moreover,  the  core 
loss  and  copper  losses  were  more  than 
offset  by  the  value  to  the  company  of  that 
portion  of  the  extension  used  in  the  service 
of  other  customers. 

Recent  Court 

Decisions 

c/fk _ 

Borough  Which  Allowed  Wire  in 
Park  to  Sag  Within  Reach  of  Children 
Negligent. — In  Novak  vs.  Borough  of 
Ford  City,  a  suit  for  damages  because  of 
injury  to  an  eight-year-old  boy  who  seized 
a  sagging  wire  conveying  electricity  for 
lighting  purposes  to  a  monument  in  a  park, 
the  trial  court  found  for  the  plaintiff,  and 
the  Supreme  Court  of  Pennsylvania  has 
confirmed  the  finding.  The  vertical  dis¬ 
tance  of  the  wire  at  the  time  of  the  acci¬ 
dent  from  a  small  mound  on  which  children 
were  accustomed  to  play  was  estimated  by 
different  witnesses  at  from  4  ft.  to  6i  ft. 
It  was  maintained  by  the  defendant  that  the 
boy  jumped  and  caught  hold  of  the  wire 
and  had  climbed  on  the  monument  base 
with  that  purpose.  These  actions,  if  per¬ 
formed,  were  natural  on  the  part  of  a  child 
and  to  be  anticipated,  the  court  s^id,  and. 
though  there  was  no  proof  of  actual  notice 
to  the  borough  that  the  wire  was  sagging, 
there  was  ample  proof  of  constructive 
notice,  the  same  condition  having  been 
complained  of  as  far  back  as  the  preceding 
summer.  (141  At.  496.)* 


Vested  Rights,  Privileges  and  Fran¬ 
chises  Cannot  Be  Impaired  by  flRiiT- 
nance. — Declaring  void  an  ordinance  of 
the  Borough  of  Montvale  regulating  the 
erection  and  maintenance  of  poles,  wires 
and  accessories  for  the  transmission  of 
energy,  the  Supreme  Court  of  New  Jersey 
has  declared  in  a  suit  brought  against  the 
borough  by  the  Rockland  Electric  Company 
that  “where  a  borough  ordinance  has  given 
to  an  electric  light  company  permission  to 
erect  upon  the  streets  and  public  places  in 
the  borough  poles  and  appliances  for  the 
carrying  and  transmission  of  electrical 
current,  the  streets  and  public  places  have 
been  designated  for  such  purpose  in  such 
ordinance,  and  the  company  has  expended 
money  in  the  prosecution  of  its  business  in 
reliance  upon  said  ordinance,  the  rights, 
privileges  and  franchises  granted  thereby 
are  vested  and  cannot  be  repealed  or  im¬ 
paired  by  the  passage  by  the  borough  coun¬ 
cil  of  an  ordinance  requiring  the  obtaining 
of  a  new  consent  from  the  mayor  and 
borough  council.”  (141  At.  673.) 

•The  left-hand  numbers  refer  to  the  vol¬ 
ume  and  the  right-hand  numbers  to  the 
page  of  the  National  Reporter  System. 
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News  About  Men  of  the  Industry 

_ _ _ _ _ 


P.  *5.  Gregory  New  President 
of  Canadian  Association 

P.  S.  Gregory,  assistant  to  the  vice- 
president  and  general  manager  of  the 
Shawinigan  Water  &  Power  Company, 
has  been  elected  president  of  the 
Canadian  Electrical  Association  for  the 
coming  year.  He  has  been  in  the  utility 
business  since  1912,  starting  first  in  the 
traction  field  and  entering  the  electric 
light  and  power  field  in  1918.  At  that 
time  he  became  electrical  engineer  of  the 
Shawinigan  subsidiary  distribution  com¬ 
panies,  later  (1922)  growing  into  his 
present  executive  position,  where  nego¬ 
tiation  of  large  power  contracts  con¬ 
stitutes  a  major  function.  Mr.  Gregory 


P.  5".  Gregory 


was  graduated  from  Bishops  University 
and  McGill  University  with  B.A.  and 
B.Sc.  degrees  respectively.  He  has  been 
on  the  executive  committee  of  the  Mon¬ 
treal  branch  of  the  Engineering  Insti¬ 
tute  of  Canada,  chairman  of  the  meter 
and  power  sales  bureaus  of  the  Canadian 
Electrical  Association  and  a  member  of 
the  Electric  Club  of  Montreal. 


George  Clinton  Ward,  executive 
vice-president  of  the  Southern  Califor¬ 
nia  Edison  Company,  was  awarded  the 
honorary  degree  of  doctor  of  science  at 
Oberlin  College  on  June  19  in  recogjni- 
tion  of  his  work  in  applying  the  results 
of  scientific  research  to  the  field  of  elec¬ 
trical  and  mechanical  engineering. 

George  Kidd,  for  many  years  presi¬ 
dent  of  the  British  Columbia  Electric 
Railway  Company,  Ltd.,  Vancouver,  has 
been  made  president  of  the  British 
Columbia  Power  Corporation,  which 
now  controls  the  former  company  and 
all  its  subsidiaries.  W.  G.  Murrin,  for  a 
long  period  vice-president  of  the  British 
Columbia  company,  has  become  vice- 
president  of  the  British  Columbia  Power 
Corporation  and  A.  T.  B.  Goward  will 
continue  to  occupy  a  similar  position 
with  headquarters  in  Victoria.  Sir 
Frank  Barnard  and  Blake  Wilson  are 
members  of  the  board  of  directors.  Mr. 


Kidd,  who  recently  returned  to  Van¬ 
couver  from  eastern  Canada,  where  he 
attended  a  conference  of  the  new  owners 
of  the  company,  stated  that  he  had  been 
assured  that  the  past  policy  and  man¬ 
agement  of  the  electric  railway  com¬ 
pany  would  be  continued  and  that  there 
was  not  the  slightest  intention  on  the 
part  of  the  new  owners  of  interfering  in 
any  way  with  the  rates  or  affairs  of  the 
company  as  they  have  been  conducted 
for  many  years. 

Robert  A.  Millikan,  director  of  the 
Norman  Bridge  Laboratory  of  Physics 
6f  the  California  Institute  of  Tech¬ 
nology,  was  awarded  the  honorary  de¬ 
gree  of  doctor  of  science  by  Princeton 
University  at  the  recent  commencement 
exercises.  Dr.  Millikan  won  this  recog¬ 
nition  as  a  result  of  his  scientific  studies 
on  the  electron.  The  citation  read: 
“In  the  history  of  modern  physics  his 
work  will  always  have  a  conspicuous 
place.” 

George  M.  Gadsby,  president  of  the 
West  Penn  Power  Company,  was  made 
the  recipient  of  the  honorary  degree  of 
doctor  of  engineering  by  the  University 
of  Pittsburgh  at  the  recent  commence¬ 
ment  exercises.  The  interest  of  Mr. 
Gadsby  in  the  promotion  and  develop¬ 
ment  of  educational  programs  within 
and  without  his  company  and  in  de¬ 
veloping  educational  opportunities  for 
those  within  his  company’s  employ  was 
cited  by  Dean  Holbrook  of  the  univer¬ 
sity  as  one  of  the  reasons  for  the  award¬ 
ing  of  the  degree.  Mr.  Gadsby  is  a 
graduate  of  Marietta  College  and  of  the 
Massachusetts  Institute  of  Technology. 
He  received  his  master  of  arts  degree 
at  Marietta  College  and  this  month  was 
elected  a  member  of  its  board  of  trustees. 

Stuart  M.  Cooper,  president  of  the 
South  Carolina  Power  Company,  has 
resigned  after  an  association  with  the 
Charleston  utilities  of  nine  years  to 
affiliate  himself  with  the  United  Gas 
Improvement  Company,  Philadelphia. 
The  U.G.I.  organization  owned  the  pub¬ 
lic  service  company  in  Charleston  until 
1926,  when  the  Charleston  Consolidated 
Railway  &  Lighting  Company  was 
bought  by  the  Southeastern  Power  & 
Light  Company.  Prior  to  removing  to 
the  South  Mr.  Cooper  had  been  con¬ 
nected  with  the  United  Gas  Improve¬ 
ment  Company  since  1907.  A  graduate 
of  Syracuse  University  in  electrical  en¬ 
gineering,  he  served  as  assistant  engi¬ 
neer  of  the  Syracuse  Lighting  Company, 
subsequently  entering  the  employ  of  the 
New  York  &  Queens  Electric  Light  & 
Power  Company.  After  a  period  of 
three  years  he  was  transferred  to  the 
Counties  Gas  &  Electric  Company,  Nor¬ 
ristown,  Pa.,  subsequently  removing  his 
interests  to  the  main  office  of  the  United 
Gas  Improvement  Company.  In  1919 
he  became  general  manager  of  the 
Charleston  company,  later  vice-president 
and  two  years  ago  president. 


Luke  Bradley  Resigns 

Luke  C.  Bradley,  president  of  the 
Rhode  Island  Public  Service  Company, 
which  some  time  ago  took  over  the 
United  Electric  Railways  and  the  Nar- 
ragansett  Electric  Lighting  Company, 
announced  on  June  23  that  he  will  sub¬ 
mit  his  resignation  to  ^he  directors  of 
the  company  at  their  July  meeting.  The 
resignation  is  to  become  effective  Aug.  1. 
He  will  assume  an  executive  position 
with  the  Electric  Bond  &  Share  Com¬ 
pany,  New  York. 

^rly  in  February,  1927,  Mr.  Bradley 
was  elected  president  of  the  service 
company,  to  succeed  Louis  C.  Gerry. 
Mr.  Bradley  resigned  a  similar  position 


L.  C.  Bradley 


with  the  Virginia  Electric  &  Power 
Company  to  accept  the  Providence  offer. 
Associated  with  Stone  &  Webster,  Inc., 
of  Boston,  in  executive  positions  for  22 
years,  Mr.  Bradley  had  varied  experi¬ 
ence  as  directing  head  of  utility  compa¬ 
nies  in  different  parts  of  the  country. 
As  president  of  the  Virginia  company 
he  had  direct  supervision  over  electric 
light  and  power  properties,  street  rail¬ 
ways,  bus  systems  and  gas  properties 
extending  over  40  cities  in  Virginia  and 
North  Carolina.  He  was  also  executive 
vice-president  and  division  manager  of 
utility  properties  under  the  management 
of  Stone  &  Webster  in  the  Southwest 
and  is  recognized  as  one  of  the  most 
successful  executives  in  the  public  utility 
field. 

It  is  reported  that  Frank  D.  Comer- 
ford,  president  of  the  New  England 
Power  Association,  will  succeed  Mr. 
Bradley  as  president  of  the  Rhode 
Island  Public  Service  Company. 


E.  P.  Peck,  whose  resignation  as 
vice-president  of  the  Utica  (N.  Y.) 
Gas  &  Electric  Company,  was  an¬ 
nounced  in  the  April  21  issue  of  the 
Electrical  World,  has  been  appointed 
to  the  position  of  engineer  of  special 
studies  for  the  New  York  Power  & 
Light  Corporation  with  offices  in  Al¬ 
bany.  During  his  association  with  the 
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Utica  utility,  which  dated  back  to  1919, 
he  was  responsible  for  the  engineering 
of  the  extensive  transmission  and  dis¬ 
tribution  lines  at  Utica,  New  Hartford 
and  Deerfield  and  the  building  of  those 
at  Ilion,  Little  Falls  and  Dolgeville. 

E.  Donald  Tolies  Directs 
Wholesalers'  Association 

E.  Donald  Tolies,  who  was  elected 
managing  director  of  the  National  Elec¬ 
trical  Wholesalers’  Association  at  the 
recent  conventiqp  held  in  Hot  Springs, 
Va.,  as  announced  in  the  June  9  issue 
of  the  Electrical  World,  brings  to 
his  new  executive  position  a  broad  back¬ 
ground  of  experience  in  association 


E.  D.  T  olles 


work.  After  a  business  career  covering 
a  period  of  ten  years,  he  became  asso¬ 
ciated  in  managing  a  number  of  socie¬ 
ties  and  trade  associations  with  Franz 
Neil  son,  whom  he  succeeded  as  secre¬ 
tary  of  the  New  York  Electrical  Credit 
Association  in  1920.  Mr.  Tolies  first 
became  identified  with  the  Electrical 
Supply  Jobbers’  Association,  forerun¬ 
ner  of  the  National  Electrical  Whole¬ 
salers’  Association,  in  1917,  as  secretary 
of  its  Atlantic  Division  and  four  years 
later  he  was  appointed  its  national  rep¬ 
resentative,  in  this  position  acquainting 
himself  with  a  large  number  of  both 
manufacturers  and  jobbers  throughout 
the  United  States.  He  more  recently 
served  as  executive  secretary  of  the 
association  before  assuming  the  duties  of 
managing  director. 

Mr.  Tolies  is  a  native  of  Attice,  N.  Y. 
During  the  war  he  was  active  in  Wash¬ 
ington  in  the  interests  of  the  industry, 
devoting  particular  attention  to  the 
cause  of  the  jobbers. 


VV’alter  G.  Jens  has  been  appointed 
manager  of  the  Pittsburgh  branch  of 
the  Byllesby  Engineering  &  Manage¬ 
ment  Corporation,  having  formerly 
served  as  general  superintendent  of  that 
corporation.  Mr.  Jens  went  to  Pitts¬ 
burgh  in  1926  from  Minneapolis,  where 
he  had  been  in  charge  of  construction 
work  for  the  Northern  States  Power 
Company  for  about  ten  years  prior  to 
that  time.  When  the  Pittsburgh  branch 
of  the  Byllesby  corporation  was  or¬ 
ganized  on  Jan.  1,  1927,  Mr.  Jens  was 


general  superintendent  of  construction 
and  in  December  of  that  year  was  made 
acting  manager.  His  appointment  as 
manager  was  made  the  occasion  of  a 
dinner  in  his  honor  on  June  18,  at  which 
M.  R.  Sumner,  general  superintendent 
of  construction,  reviewed  Mr.  Jens’ 
work  and  paid  tribute  to  his  executive 
leadership. 

Maurice  A.  Oudin,  vice-president  of 
the  International  General  Electric  Com¬ 
pany,  Inc.,  who  has  just  returned  from 
a  trip  to  Europe,  was  decorated  with 
the  order  of  Commander  of  the  Crown 
of  Italy. 

James  G.  Harbord,  president  of  the 
Radio  Corporation  of  America,  was 
awarded  the  honorary  degree  of  doctor 
of  laws  by  Yale  University  at  the  re¬ 
cent  commencement  exercises  held  in 
the  Woolsey  Hall  Auditorium  at  New 
Haven.  _ 

T.  A.  Kenney  Elected  to  New 
Executive  Position 

T.  A.  Kenney,  who  recently  became 
a  director  of  the  Commonwealth  Power 
Corporation,  has  been  elected  a  vice- 
president  and  director  of  the  Allied 
Powet  &  Light  Corporation,  which  was 
formed  recently  to  consolidate  the  in¬ 
terests  of  Hodenpyl,  Hardy  &  Company, 
Inc.,  and  Stevens  &  Wood,  Inc.  Mr. 
Kenney  at  an  early  age  entered  the 
employ  of  the  Hudson  River  Power 
Transmission  Company,  which  subse¬ 
quently  became  a  part  of  the  Adiron¬ 
dack  Water  Power  Corporation.  This 
early  association,  which  afforded  first¬ 
hand  experience  with  the  electrical  in¬ 
dustry,  included  not  only  high-voltage 
power  transmission  but  local  electric 
distribution,  industrial  power  applica¬ 
tion  and  electric  railway  operation  as 
well.  In  1912  Mr.  Kenney  joined  the 
Hodenpyl,  Hardy  organization  in  the 
capacity  of  manager  of  the  production 
and  transmission  department  of  the 


Consumers  Power  Company  with  head¬ 
quarters  at  Jackson,  Mich.  That  com¬ 
pany  was  then  consolidating  a  great 
many  widely  scattered  hydro-electric 
companies  in  the  state  and  intercon¬ 
necting  them,  all  of  which  required 
further  pioneering  work.  Four  years 
later  he  came  to  New  York  as  assistant 
to  B.  C.  Cobb  in  charge  of  operations 
of  the  Hodenpyl,  Hardy  properties 
which  comprise  one  of  the  largest  public 
utility  groups  in  the  United  States. 

In  addition  to  his  executive  duties, 
Mr.  Kenney  has  been  prominently  iden¬ 
tified  with  the  National  Electric  Light 
Association  and  the  American  Electric 
Railway  Association  activities.  He  is 
at  present  a  member  of  the  public 


T.  A.  Kenney 


policy  committee  of  the  National  Elec¬ 
tric  Light  Association,  and  in  addition 
to  being  a  member  of  the  executive 
committee  of  the  American  Electric 
Railway  Association  is  chairman  of  the 
finance  committee  of  that  organization. 
In  addition  to  his  duties  with  the  Com¬ 
monwealth  Power  Corporation  and  the 
Allied  Power  &  Light  Corporation  Mr. 
Kenney  is  vice-president  and  a  director 
of  a  number  of  other  utility  companies. 


c\5^C~ 

Obituary 

cAk _ _ _ 


William  Lund,  a  pioneer  inventor 
in  the  electrical  field,  died  at  Hull, 
Mass.,  June  19,  at  the  age  of  87.  Mr. 
Lund  was  a  native  of  Bradford,  England, 
and  retired  from  business  in  Philadel¬ 
phia  ten  years  ago. 

Walter  Claude  Johnson,  who  was 
associated  with  the  electrical  industry 
in  Great  Britain  in  its  early  days,  died 
June  2  near  London  in  his  eightieth 
year.  Following  an  engineering  ap¬ 
prenticeship,  Mr.  Johnson  received  an 
appointment  with  the  Telegraph  Con¬ 
struction  &  Maintenance  Company,  in 
which  position  he  obtained  experience  in 
the  laying  of  submarine  cables  and  the 
manufacture  of  machinery  for  that  pur¬ 
pose.  In  1876,  in  conjunction  with 
.S.  E.  Phillips,  he  founded  the  business 
of  Johnson  &  Phillips,  Ltd.,  Charlton. 
England.  Following  the  introduction 


of  electric  lighting,  the  partners  en¬ 
gaged  in  the  production  of  generators 
and  arc  lamps,  and  subsequently  under¬ 
took  the  manufacture  of  insulated  wires 
and  cables. 

Charles  A.  Harber,  long  identified 
with  the  electrical  industry  in  Kansas 
City,  Mo.,  died  at  his  home  in  Fair- 
mount,  Mo.,  after  a  long  illness.  Mr. 
Harber  was  general  superintendent  of 
the  Kansas  City  Power  &  Light  Com¬ 
pany  for  27  years,  having  retired  in 
1910.  He  was  68  years  of  age. 

Thomas  S.  Marlowe,  who  directed 
the  installation  of  the  electric  light 
plant  at  Holden,  Mass.,  died  June  12 
at  his  home  in  that  town.  Mr.  Marlowe 
was  superintendent  of  the  Holden  plant 
for  35  years  and  was  a  native  of 
Underhill,  Vt.,  where  he  was  bom  62 
years  ago. 
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Missouri  Utility  Makes 
New  Offering 

During  the  past  week  the  Missouri 
Power  &  Light  Company  issued  first 
mortgage  per  cent  gold  bonds,  series 
B,  to  the  amount  of  $1,500,000,  the  price 
being  92}  and  accrued  interest,  to  yield 
5  per  cent.  These  securities,  dated  May 
1,  1928,  and  maturing  May  i,  1958,  will 
constitute  a  direct  obligation  of  the  com¬ 
pany  and  will  be  secured  by  a  first  mort¬ 
gage  on  the  entire  fixed  property  of  the 
company  now  owned  or  to  be  hereafter 
acquired,  subject,  however,  to  under¬ 
lying  mortgage  liens,  if  any,  on  future 
acquisitions  by  the  company.  The  pro¬ 
ceeds  from  the  sale  of  this  issue  of  bonds 
will  be  used  to  reimburse  the  company 
for  property  additions,  expenditures  for 
which  have  been  or  are  to  be  made. 


Commonwealth  Power  Pays 
Larger  Common  Dividend 

The  directors  of  the  Commonwealth 
Power  Corporation  have  declared  a 
quarterly  dividend  of  75  cents  per  share 
on  the  common  stock,  payable  Aug.  1 
to  holders  of  record  July  12.  From 
Aug.  1,  1927,  to  May  1,  1928,  inclusive, 
quarterly  dividends  of  62^  cents  per 
share  were  paid  on  this  issue,  and  in 
addition  the  company  on  May  1  last 
paid  an  extra  dividend  of  50  cents  per 
share.  R.  P.  Stevens  was  elected  vice- 
president  and  director  and  also  a  mem¬ 
ber  of  the  executive  committee  and 
T.  A.  Kenney  and  H.  S.  Scarritt  were 
elected  members  of  the  board,  succeed¬ 
ing  Earl  S.  Colman,  W.  M.  Flook  and 
Waldo  S.  Reed. 

New  French  Holding 
Company  Formed 

Formation  of  a  new  holding  company, 
organized  by  American  and  French  in¬ 
terests  for  the  purpose  of  taking  an 
active  part  in  the  development  of  the 
electrical  industry  in  Europe  through 
the  acquisition  of  .stocks,  was  announced 
during  the  past  week.  The  company, 
which  will  be  known  as  Compagnie 
Franco-Americaine  pour  I’Electricite  et 
ITndustrie,  will  have  a  capitalization  of 
50,000,000  francs.  The  group  interested 
in  the  formation  of  the  company  consists 
of  Blair  &  Company,  Inc.,  I’Union  des 
Mines,  Banque  Compagnie  Generale 
d’Electricite,  I’Union  Houillere  Elec- 
trique. 

Central  Public  Service  to  Read¬ 
just  Structure. — At  a  general  meet¬ 
ing  to  be  held  July  9  directors  of  the 
Central  Public  Service  Corporation  will 
propose  to  the  stockholders  a  number 
of  amendments  which  will  result  in  a 
comprehensive  plan  for  the  readjustment 
of  the  financial  structure.  It  is  pro¬ 
posed  to  give  the  class  A  stock  priority 


over  the  common  stock  to  the  extent  of 
$1.75  a  share  per  annum  in  earnings  and 
$30  a  share  in  liquidation.  In  addition 
the  class  A  stock  will  participate  equally 
with  the  common  in  earnings  and  sur¬ 
plus  in  liquidation  after  the  common 
stock  has  received  an  amount  equivalent 
to  the  class  A  priority.  At  the  present 
time  the  class  A  stock  is  limited  to  a 
maximum  of  $2.50  a  share  per  annum 
in  dividends  and  to  a  maximum  of  $25 
a  share  in  liquidation,  in  priority  to  the 
common  stock.  This  readjustment  of 
the  company’s  financial  structure  will 
enable  the  organization  to  exercise 
greater  flexibility  and  economy  in  taking 
care  of  future  requirements  for  growth 
and  expansion. 


Jersey  Court  Enjoins  Finance 
Company. — An  injunction  has  been 
granted  by  Vice-Chancellor  Berry  to  the 
Public  Service  Corporation  of  New 
Jersey  restraining  the  Public  .Service 
Finance  Corporation  of  Newark  from 


IN  SHARP  contrast  to  the  situation 
in  the  case  of  some  of  the  larger 
utility  systems  with  properties  scattered 
to  the  four  corners  of  the  country,  the 
Public  Service  Corporation  of  New 
Jersey  ha’s  its  assets  of  over  $615,(KK),- 
000  segregated  within  a  compact  area 
between  New  York  and  Philadelphia. 
The  system  has  reached  its  present 
prominent  position  among  the  nation’s 
twelve  leading  utility  groups  by  natural 
growth,  over  the  past  two  decades, 
rather  than  by  the  purchase  of  any  im¬ 
portant  new  properties. 

Public  Service  Corporation’s  common 
stock  has  yielded  large  returns,  but  more 
moderate  than  in  the  case  of  some  of 
the  other  holding  company  issues.  The 
average  price  of  the  stock  during  1923 
was  $46.  After  a  three-for-one  split  a 
current  price  of  the  stock,  on  the  origi¬ 
nal  basis,  would  be  around  $160.  Com¬ 
mon  dividends  have  been  paid  uninter¬ 
ruptedly  since  1907.  On  the  original 
$100  par  stock  a  dividend  of  $4  was  paid 
in  1920  and  1921.  This  was  steadily 
increased  to  an  $8  rate  in  1923,  when 
shares  were  split  two-for-one.  On  the 
new  stock  $5  was  being  paid  until  1926, 
when  the  three-for-one  split  referred  to 
was  effected.  Thus  the  current  rate  of 
$2  is  equivalent  to  $12  on  the  original 
shares.  Furthermore,  from  1924  to  1926 
the  corporation  gave  five  allotments  of 
common  stock  for  subscription,  and  in 
November  last  and  January  of  thus  year 
shareholders  were  offered  rights  for  6 
per  cent  preferred  stock  and  43  per  cent 
debentures  with  a  combined  maximum 
per  share  worth  of  96  cents. 

After  dividends,  surplus  earnings 
have  been  consistently  turned  back  into 


using  the  words  “Public  Service’’  as 
part  of  its  title.  At  the  hearing  affi¬ 
davits  were  filed  to  show  that  the  Public 
Service  Finance  Corporation,  which  was 
incorporated  to  do  a  personal  loan  busi¬ 
ness,  was  not  connected  financially  or 
otherwise  with  the  Public  Service  Cor¬ 
poration  or  with  any  of  its  subsidiaries. 


German  Utility  Company 
Floats  New  Loan 

The  East  Prussian  Power  Company 
made  an  offering  of  first  mortgage  sink¬ 
ing  fund  gold  bonds,  amounting  to 
$3,500,000,  at  91  and  interest,  yielding 
6.75  per  cent.  These  securities,  dated 
June  1,  1928,  mature  June  1,  1953. 
They  will  be  secured  by  a  direct  first 
mortgage,  ranking  equally  with  an  e.xist- 
ing  mortgage  securing  approximately 
$553,572  5  per  cent  internal  bonds,  on 
substantially  all  the  fixed  properties  of 
the  company. 


the  improvement  of  properties  and 
equipment.  Refunding  of  bonds  at 
lower  interest  rates  during  recent 
months  has  made  possible  a  saving  of 
more  than  20  cents  per  common  share 
annually.  Furthermore,  appropriations 
of  19  per  cent  of  gross  revenues  for 
maintenance,  depreciation  and  retire¬ 
ment  expenses  are  larger  than  in  the 
case  of  most  similarly  situated  compa¬ 
nies.  The  operating  ratio  for  the  sys¬ 
tem  as  of  Dec.  31,  not  including  main¬ 
tenance  charges,  was  42.6  per  cent. 
Fixed  capital  of  the  system  amounted 
to  $4.47  per  dollar  of  gross. 

The  Public  Service  Corporation  has 
followed  the  customer-ownership  policy 
with  marked  success.  At  the  end  of 
last  year  there  were  89,769  accounts 
on  the  stock  ledgers,  against  67,303  the 
year  before.  In  addition  there  were 
18,912  open  accounts  with  subscribers. 

Capitalization  is  represented  by  $29,- 
079,000  guaranteed  stocks  of  leased 
companies,  $108,613,000  6  per  cent  pre¬ 
ferred  stock,  including  that  of  the  oper¬ 
ating  gas  and  electric  subsidiary;  $28,- 
908,000  7  per  cent  and  $21,531,000  8 
per  cent  preferred  stock,  as  well  as 
4,153,613  shares  of  no-par  common 
stock.  The  funded  debt  at  a  recent  date 
totaled  $289,460,000. 


Record  Hydro  Output 

The  production  of  electrical  energy 
by  the  use  of  water  power  in  April 
established  three  records,  the  United 
States  Geological  Survey  points  out. 
More  electricity  was  produced  in  a 
month  than  ever  before,  29,400,000,000 


Public  Service  Corporation  in 
Economical  Operating  Position 
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kw.-hr.;  the  average  daily  rate  of  pro¬ 
duction  of  electricity  by  water  was  also 
the  largest,  98,000,000  kw.-hr.,  and  the 
proportion  of  the  total  output  produced 
by  water  power  was  the  largest  of 
record,  43  per  cent.  More  than 
2,700,000  tons  of  coal  would  have  been 
required  to  generate  the  electricity  pro¬ 
duced  by  water  power  in  April.  These 
totals  apply  to  all  energy  generated  in 
public  utility  plants,  including  those  for 
electric  railway  and  other  plants  as  well 
as  those  for  light  and  power.  The 
former,  however,  constitute  only  a  small 
fraction  of  the  total.  Corresponding 
data  for  central -station  output  were  pub¬ 
lished  in  the  resume  of  operations  of 
the  industry  in  the  Electrical  World 
of  June  23,  1928. 


Empire  Power  Resumes  Dividend, 
— ^The  directors  have  declared  a  divi¬ 
dend  of  50  cents  per  share  on  the  par¬ 
ticipating  stock,  payable  July  1  to 
holders  of  record  June  21.  Quarterly 
dividends  at  this  rate  were  paid  from 
October,  1926,  to  October,  1927,  in¬ 
clusive,  but  none  has  been  paid  since 
that  date. 


Recent  Listings. — The  New  York 
Stock  Exchange  has  authorized  the 
listing  of  $1,003,000  additional  30-year 
first  lien  stamped  5  per  cent  sinking 
fund  gold  bonds  of  the  Federal  Light  & 
Traction  Company,  due  March  1,  1942, 
making  the  total  applied  for  $3,823,500 
in  5  per  cent  bonds,  $3,482,000  stamped 
6  per  cent  bonds  and  $3,203,500  stamped 
5  per  cent  bonds.  There  have  also  been 
authorized  for  listing  on  the  New  York 
Exchange  5,251  additional  shares  of 
common  stock,  class  A,  of  the  General 
Gas  &  Electric  Corporation,  without  par 
value,  on  official  notice  of  issuance  and 
payment  in  full,  making  the  total 
amount  applied  for  356,160  shares. 
Convertible  gold  debentures  of  the  Pub¬ 
lic  Service  Corporation  of  New  Jersey 
have  been  authorized  for  listing  on  the 
New  York  Exchange  to  the  amount  of 
$24,719,500.  These  securities,  bearing 
interest  at  the  rate  of  4^  per  cent 
mature  Feb.  1,  1948.  The  New  York 
Stock  Exchange  has  also  authorized  the 
listing  of  141,000  additional  shares  of 
class  A  stock  of  the  Utilities  Power  & 
Light  Corporation  (without  par  value) 
on  official  notice  of  issuance  and  pay¬ 


ment  in  full,  making  the  total  amount 
applied  for  725,000  shares  of  class  A 
stock. 


Ontario  Commission 
Issues  Report 

The  Ontario  Hydro-Electric  Power 
Commission  reports  a  net  surplus  of 
$1,291,986  for  all  hydro  municipalities 
for  the  fiscal  year  ended  Dec.  31,  1927. 
Total  revenue  collected  by  the  electrical 
utilities  during  that  period  was  $24,583,- 
022.  The  cost  of  power  was  $13,652,- 
712 ;  cost  of  operation,  maintenance  and 
administration,  $4,681,466;  debenture 
charges  and  interest,  $3,694,855.  De¬ 
preciation  is  set  at  $1,262,000.  The 
total  investment  of  the  commission  in 
power  undertakings  and  hydro-electric 
railways  is  $204,372,066,  and  the  in¬ 
vestment  of  the  municipalities  in  dis¬ 
tributing  systems  and  other  assets  is 
$81,792,678,  making  in  power  and 
hydro-electric  undertakings  a  total  in¬ 
vestment  of  $286,164,745.  The  total 
revenue  derived  from  this  capital  invest¬ 
ment  aggregated  $34,056,707  in  1927. 


Stock  Quotations  of  Electric  Light  and  Power  and  Manufacturing  Companies 

(Price!  on  New  York  itork  mirket  unleti  otherwise  noted.  I'nlesi  otherwise  noted  the  p»r.  stated,  or  preference  value  of  stock  Is  |1(0.) 


Bid  Price 

Tuesday  Low  High 
June  26  1928  1928 


AbitibI  PWR.  a  paper,  com. 

new — no  p*r .  60  87 

Ala.  Pwr.,  S7  cum.  pf. — nopar . mll4  114 

Allis  Chaimera  Mfg.,  6%  com .  1161  1151 

Aluminum  Co.  of  Amer.,  com .  M2  120 

Aluminum  Co.  of  Amer.,  6%  pf . m  108i  105  J 

Amer.  A  Foreten  Pwr.7%pf. — noparml06| 

Amer.  A  Forelm  Pwr..  com. — nopar  341 
Amer.  Bosch  Magneto,  com. — no  par  32} 

Amer.  Brown  Boveri  Elec.t .  171 

Amer  .'Brown  Boveri  Elec.,  pf.  87.. .  .  60 

Amer.  Oaa  A  Elec.,  6*5- pf. — nopar..  lOtl 
Amer.  Oas  A  Elec.,  com.t — no  par. . .  1621 


Amer.  Lt.  A  Trac..  new  com . 

Amer.  Pwr.  A  Lt.,  5%  pf . 

Amer.  Pwr.  A  Lt.,  oom.f — no  par _ 


Amer.  Public  UUIItles.  7%  pr 


Amer.  W.  W.  A  E.,  com  new — no  par 

Anaconda  Copper  cap.  83 . 

Appalachian  Electric  Pwr..  7%  pf... 

Arkansas  Pwr.  A  Lt..  7*5  pf . 

Assoc.  Oas  A  Elec.,  83.50—50 . 

Assoc.  Oas  A  Elec.,  pf. — 86 — no  piw. 
Assoc.  G.  A  E.,  Class  A,  10 — no  par. 


Babcock  a  wilcox.  7%  com 

Binghamton  1...  H.  A  P.,  86  pf . 

Birmingham  Elec.,  pf. — 86 — no  par.. 
Blaekstone  Valley  O.  A  E.l6%  pf. 
Blackstone  Valley  Gas  A  Elec.,  10% 

com. — .50 . 

Blaw-Knox  com.t . 

Brasilian  Trac..  Lt  A  Pwr.,com.,new 

Broad  River  Pwr„  7%  pf . 

Brooklyn  Edison.  8*5  com . 

BuRalo,  Niagara  A  East.  Pwr.,  81.60 

pf— 25 . 

Buffalo.  Niagara  A  East.  Pwr.  com. 
81.20— no  par . 


I  261 
1  381 


California  elec,  gener¬ 
ating.  6%  pf .  99 

Carolina  Pwr.  A  Lt..  pf.— 87— no  par 

ex  div .  008 

Central  A  8.  W.  Util.,  87  pf. — no  par  alOl 
Central  A  8.  W.  Util.,  pr.  In.  87  pf.— 

nopar .  al06 

Central  Ark.  Ry.  A  Lt.,  7%  pf .  105 


85 

1154 
129} 
1971 
,  1101 
1051  110 

22J  38{. 

1*  -- 


lOi 
40! 
104 1 
1171 
116 


222 

170 

1044 

103) 

771 

621 

alOl 

97) 

m  60 

70 

a  93J 

22* 

a  94 

94 

m  50 

a  10 

“4 

a  12 

4) 

1  971 

m  34} 

Wl 

m  36) 

364 

mlOO 

101) 

561 

52 

671 

531 

109 

108) 

106 

108 

52 

96 

'66 

494 

47 

123) 

117) 

100 

102 

107 

104 

ml05 

106 

ml05 

135 

<1014 

91 

/  564 

102 

105 

m240 

1061 

41 
261 
65[ 
111 
184 
120 
249 
1071 
95 
104 
75 
97 1 
103 

i3» 

171 

56 

561 

106 

701 

74| 

no 

loot 

'984 

621 


1091 

107 
112 

170 

108 

1084 


994  1054 


1081  112 
105  1071 


Bid  Price 

('(impanies  Tuesday 

June  26 

Low 

1928 

High 

1928 

Central  HI.  Pub.  Serv.,  86  pf . 

a  99 

971  100) 

Ontral  Ind.  Pwr.,  7*5  pf . 

a  99) 

94 

101 

Central  Maine  Power,  6%  pf . 

97 

96 

98) 

Central  Maine  Power.  7% . 

no 

109 

112 

Central  Pwr.  A  Lt.,  7%  pf . 

105 

1(H 

114 

Central  States  Elec..  7%  pf . 

115 

1(H 

1211 

Cincinnati  Gas  A  Elec.,  5%  com . 

glOO 

97 

100) 

Cities  Service,  86  pf. — no  par . 

(1001 

94 

10^ 

Cities  Service,  pf.  B — no  par . 

(9) 

8 

9) 

Cities  Service,  pf.  BB — no  par . 

1  95 

88 

97 

Cities  Service,  com. — 20 . 

(661 

54 

711 

Cities  Service,  Bks.  Shrs. — 10 . 

{  33) 

261  35) 

Cities  Service  Pwr.  A  Lt..  7%  pf  . . 

Wl07 

106 

109) 

Cities  Service  Pwr.  A  Lt.,  6%  pf . .  . . 

1001 

95)  102 

Cleveland  Elec.  Illg.,  6%  pf . 

no 

113 

115) 

Cleveland  Elec.  Illg.,  10%  com . 

425 

((.■iO 

425 

Columbia  Gas  A  Elec.,  6%  pf . 

107) 

106 

110) 

Columbia  G.  A  E.  com.  85 — no  par.. 

107 

89)  1181 

Columbus  Elec.  A  Power.  $2  com.  no 

par . 

m  70 

66 

79) 

Columbus  Elec.  A  Pwr.,  7% . 

no 

Columbus  Ry.,  Pwr.  A  Lt.,  7% . 

104 

i07 

111 

Columbus  Ry.,  Pwr.  A  Lt..  7%  pf.  B. 

105 

105 

111 

Columbus  Ry.,  P.  A  Lt.,  com.  no  par 

125 

120 

125 

Commonwealth  Edison,  8%  com . . . . 

al82 

165 

189 

Commonwealth  Pwr.,  6%  pf . 

1001 

1001 

IQU 

Commonw'th  Pwr.,  82,  com. — no  par 

75 

62  i 

87) 

Conn.  Lt.  A  Pwr..  8%  pf . 

121 

120 

123 

Conn.  Lt.  A  Pwr..  7%  pf . 

117 

118 

121 

Cons.  Gas  of  N.  V.,  pf . 

101 

KNIj 

105) 

Cons.  Gas  of  N.  Y..  com.  85 — no  par 

143 

1191 

170 

Cons.  Gaal^lec.  Lt.  A  Pwr.  of  Balti- 

more.  6%  pf . 

eI09i 

109) 

114) 

Cons.  Gas,  Elec.  Lt.  A  Psrr.  of  Balti- 

more,  5%  Pf . 

rlOl 

100 

105 

Cons.  Gas.  Elec.  Lt.  A  Pwr.  of  Balti- 

more,  com.  83 .(K) — no  par . 

e  77 

67)  93 

Consolidated  Power  A  Lt.,  7%  pf 

mI05 

106 

109 

Consumers  Power,  6%  pf . 

103 

1051 

106) 

Cionsumers  Power,  6.6*5  pf . 

103 

106 

107 

Continental  Gas  A  Elec..  7%  pr.  pf.. 

105 

1061 

108) 

Conti.  G.  A  E.  com.  84.40— no  par  . . 

m225 

240 

265 

Crocker  Wheeler,  com.t . 

62 

Crocker  Wheeler,  7%  pf . 

96 

77 

98 

Dallas  pwr.  a  lt..  7%  pf . 

no 

110 

111) 

Dayton  Pwr.  A  Lt..  6%  pf . 

106 

107 

110) 

Derby  Gas  A  Elec.,  7%  pf . 

100 

96 

100) 

Detroit  Edison,  8%  com . 

ml99 

1661 

209} 

Dublller  Condenser,  com. — no  par. . . 

2 

5) 

Duke  Pwr.,  cap . 

135 

130 

145 

Duquesne  Lt.,  5%  pf . 

mlOIl 

101 

116) 

Eastern  new  york  util.. 

87  pf . 

mllO 

111 

112) 

Eastern  States  Pwr.  B . 

301 

in 

26) 

Eastern  States  Pwr.,  pf . 

SHOO 

98 

100) 

East.  Tex.  Elec..  7*5  pf . 

105 

106 

109 

Edison  Elec,  of  Boston,  812  com . 

(1275) 

252 

305 

El  Paso  Elec.  7%  pf . 

mill 

no 

112) 

Cumpanles 


Bid  Price 
Tuesday  Low 
June  26  1928 


Elec.  Bond  A  8hare,  6%  pf . 

Elec.  Bd.  A  8h.  Sec.,  com.  81 — no  par 

Electric  Household  Utll.t . 

Elec.  Investors,  6%  pf. — no  par . 

Elec.  Investors,  com.t — no  par . 

Elec.  Pwr.  A  Lt.,  ctfS.  pf . 

Elec.  Pwr.  A  Lt.,  ctfs.,  com. — no  par. 
Elec.  Ry.  Securities,  com. — no  par. . . 
Elec.  St.  Battery  com.  85.25 — no  par 

Elmira  Wtr.,  Lt.  A  R.R.,  7%  pf . 

Elmplre  Pwr.,  ptc.t . 

Engr.  Pub.  8erv.  87.  pf. — no  par . 

Engr.  Pub.  Serv.,  com. — no  par . 

Eureka  Vacuum  Cleaner,  com.  84 — 
no  par . 


F.-M.,  com. — 83 — no  par . 

Federal  Lt.  A  Trac.,  com.  81.40.. . 


Galveston-houston  elec. 

6%  pf . 

Galveston-Houston  Elec.,  com . 

General  Cable.  Cl.  A . 


Gen.  Elec.,  raeclal — 6% . 

Gen.  Gas  A  Elec.  (Del.),  com.  A  81.50 

nopw . 

Gen.  G.  A  E.  (Del.)  pf.  A.  88 — no  par 
Gen.  G.  A  E.  (Del.)  pf.  A  87— no  par 


Gen.  Pub.  Serv.,  87  pf . 

Gen.  Pub.  Serv.,  com.,  no  par 


Idaho  PWR  ,  7%  pf. 


Indianapolis  Pwr.  A  Lt., 


Ingersoll  Rand  com . 

Int.  Combus.  Engr.,  com.82 — no  par 

Int.  Combustion  Engr.,  7*5  pf . 

Int.  Utll.,  Class  A — 83.50 — no  par  . .  . 

Int.  Utllltk*.  Class  B— no  par . 

Interstate  Pwr.,j)f. — 87 — no  par. . . . 

Interstate  Pub.  Serv.,  7%  pf . 

lowaRy.  ALt..7%  pf .  101 


J  ER8EY  CENTRAL  PWR.  A  LT. 


High 

192S 


(1081  108) 

nn 

(103 

76 

127) 

a  24 

13) 

27 

99 

101 

104 

63 

40) 

79! 

107 

106) 

not 

35 

281 

45) 

6 

74 

*69 

'mj 

105 

104 

115 

35 

27) 

.39) 

ml  101  107 

111! 

37 

33 

461 

63) 

62) 

79 

1091  104 

114) 

39 

32) 

54 

53 

42 

.56) 

ml02}  98 

109 

mI03 

105 

108 

(113)  113 

114) 

80 

75 

85 

33 

31) 

42) 

63)  56 

84) 

146)  124 

174} 

111  11) 

III 

451 

35) 

50) 

135 

125 

144 

118 

no 

120 

114 

104 

117 

98 

22)  16) 

29 

m  98 

98 

103 

m  58 

55 

65 

A104 

109 

109 

111) 

m  99 

96 

100 

106)  103 

107 

ml04 

102 

107) 

101 

100 

105 

m  91 

90 

.  98 

58  )  45) 

721 

106 

103 

109 

451 

44) 

52 

15: 

61 

'  «9) 

100 

99 

105 

100 

103 

108 

101 

102 

103 

1051 

105 

107 

102) 

96) 

134 

Stock  Exchange*  cChlcago*  6St  Louis;  ePhiladelphit ;  dBoston;  eBaltImore;  fMontreal;  ^Cincinnati;  kSan  Francisco;  (Pittsburgh;  (Washington;  tCleveland. 
IBld  price  Wednesday,  June  27.  siBId  price  Saturday,  June  23.  wLatest  quotations  available.  tDlvldend  rate  variable. 
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Stock  Quotations  of  Electric  Light  and  Power  and  Manufacturing  Companies  (Continued) 

(Prlees  on  New  Toifc  stock  market  unless  otherwise  noted.  Unless  otherwise  noted  the  par.  staud,  or  preTarence  rslueW  stock  la  tlOk.) 


Bid  Pile* 

CompglllM  Tuesday 

June  26 

Low 

1928 

High 

1928 

Kansas  city  power  a  light 

pr  .  87 . 

ml09l 

109 

114 

Kauaas  Gas  A  Elec.  7%  p( . 

1108 

107 

110 

Kelvlnator  Corp . 

14 

11) 

22) 

Kentucky  Hydro-Elec..  7%  p( . 

al03 

100 

105 

Kentucky  Sec..  6%  pf . 

94 

98 

Kentucky  Sec..  5%  com . 

150 

140 

150 

Kentucky  UtUlUes.  6%  pt . 

106 

100 

106 

Laclede  gas  lt..  io%  com — 

252 

200 

260 

Lebigh  Pwr.  Sec.,  com.— do  par . 

n  M 

19} 

65 

Long  Island  Ltg..  7%  pt . 

mlo9 

110) 

112) 

Long  Island  Ltg..  6%  pt . 

inl04 

107 

109 

Long  Island  Ltg..  com.t — do  par. . . . 

•D350 

170 

250 

Los  Angeles  Gas  A  Elee..  6%  pt . 

Alio 

105) 

112) 

Louisville  Gas  A  Elec.,  cl.  A.  81.75. . 

341 

28 

41 

Man.  elec,  supply,  cap.  85— 

DO  par . 

58 

50 

55* 

Maytag  Co.,  com.  50 — no  par . 

19 

18) 

22 

Memphis  P.  A  L..  pf.— 87— no  par. . 

no 

109 

111 

Metropolitan  Ed.,  pf. — 86 — no  par. . 

108 

103 

109) 

Metropolitan  Ed.,  pf. — 87— no  par. . 

108 

109 

111) 

Metropolitan  Ed.,  com.  85 — no  par.. 

mI70 

125 

185 

Middle  West  Utilities.  6%  pf . 

93) 

Middle  West  Util..  6%  pr.llen  no  par 

al03 

99 

108 

Middle  West  Util.,  com.  87— no  par 

al44 

123) 

169 

Midland  Utilities,  pr.  In.  7%  pf . 

a  99} 

99) 

107 

MI'llen'f  utilities.  7%  pf.  A . 

al03 

103 

105) 

Milwaukee  Elec.  Ry.  A  Lt..  7%  pf. . 

105 

100 

106 

Milwaukee  Elec.  Ry.  A  Lt..  6%  pf. . 

100 

98 

no 

Minn.  Pwr.  A  Lt..  7%  pf . 

1106) 

107 

109 

Mtm.  River  Pwr..  6%  pf . 

no 

94 

112) 

Mobawk  Hudson  Pwr..  1st  pf. — 87 

ml06 

100 

no 

Mohawk  Hudson  Pwr..  2d  pt. — 87 

— no  par . 

siKVl 

100 

109 

Mohawk  Hudson  Pwr  .  com.— no  par 

391 

29) 

53 

Montana  Pwr..  5%  com . 

ml45 

102) 

176 

Montreal  Pwr..  eom.i82-  no  par - 

/102 

Mounuln  States  Pwr..  7%  pf. . 

ml03 

97 

108 

Mountain  States  Pwr..  com.t . 

18) 

N  AS8AU  A  SUFFOLK  LTG..  7%  pi 

107 

98 

110) 

National  Carbon.  8%  pf . 

alS7 

136) 

139} 

National  Elec.  Pwr..  At . 

0  33) 

27) 

42 

National  Pwr.  A  Lt..  pf . — 7  % . 

109 

1071 

HI 

National  Pwr.  A  Lt..  com.t — no  par. 

33) 

21) 

36) 

National  Pub.  Serv.,  7%  pf . 

100 

99 

104 

National  Pub.  Serv.,  7%  ptc..  pf .  . . . 

nll4 

National  Pub.  Serv..  A  com.  81.60 — 

DO  par . 

27) 

22 

39) 

National  Pub.  Serv..  B  com. — no  parm  301 

24) 

32} 

Nebraska  Pwr..  7%  pf . 

11108) 

110 

111) 

Nevada-Callf.  Elec.,  com . 

a  50 

33) 

60 

New  Brunswick  Pwr..  4%  pf . 

60 

60 

70 

New  Eng.  Pub.  Serv..  pr.  lit.  pf.  87.. 

110 

98) 

110) 

New  Eng.  Pub.  Serv..  pf.  87 . 

98 

95 

108 

New  Orleans  Pub.  Serv. — 7%  pf. . . . 

105 

106 

no 

N.  Y.  A  Queens  Elec.  Lt.  A  Pwr.. 

5%  pf . 

102 

91 

104 

N.  Y.  Central  Elec..  7%  pf . 

105 

101 

107 

New  York  Power  A  Light.?  %  pf . 

113 

Niagara  Falls  Pwr..  7%  pf.— 25 _ 

m  27) 

?2i 

2^ 

No.  Amer..  6%  pf. — 50 . 

m  54) 

531 

55) 

No.  Amer..  com. — 10 . 

68) 

58) 

781 

No.  Amer.  Edison.  86  pf. — no  par. . . 

100} 

105) 

Northeastern  Pwr..  com . 

36) 

19} 

31 

No.  N.  Y.  Utilities.  7%  pf . 

107 

103 

109 

No.  Ohio  Pwr..  com. — no  par . 

26} 

18 

33 

Northern  Ohio  Pwr.  A  Lt..  6%  pf. . 

100 

90 

1(» 

No.  Ont.  Lt.A  Pr.  6%  pt . 

m  98 

94 

100 

Bid  Price 
Tuesday  Low 
June  26  1828 


No.  States  Pwr.  (Del.).  7%  pf .  109  101 

No.  States  Pwr.  (Del.),  8%  com .  1.T51  123 

No.  Texas  Elec.,  6%  p( .  45 

No.  Texas  Elec.,  com .  19  _ 


IIO  BRASS,  com.  B  84— no  par.  k  931  90| 


Ohio  Pub.  serv.,  7%  pi . 

Ohio  River  Edison,  7%  pf . 

Oklahoma  Gas  it  Elec..  7%  pi. 


Pacihc  Pwr.  A  Lt.,  7%  pi. 


Penn  Cent.  Lt.  A,  Pwr.,  85  pf. — no 

par . 

Penn-Ohio  Edison.  0%  pf.  no  par... . 

Penn-Ohio  Edison,  7%  pf . 

Penn-Ohlo  Pwr.  A  Lt.,  7%  pf . 


Phlla.  Co..  5%  pf.-50. 


Portland  Elec.  Pwr.,  7%  pf _ 

Portland  Elec.  Pwr.,  6%  pf _ 

Portland  Elec.  Pwr.,  0%  2d  pf. 
Portland  Elec.  Pwr.,  com . 


Pwr.  Sec.,  pf. — no  par.. 


Public  Serv.  of  Colorado.  7%  pf.. 

Pub.  Serv.  of  N.  J..  6%  pf . 

Pub.  Serr.  of  N.  J.,  7%  pf . 

Pub.  Serv.  of  N.  J.,  83  com. — no  par 


x-uu.  ooTT.  111^  ma  o 

Pub.  Serv.  of  Okla..  7%  pr 
Pub.  Serv.  Elec.  A.  Oas, 
Pucet  Sound  Pwr.  A  Lt..  7 
Puget  Sound  Pwr.  A  Lt., 


Puget  Sound  Pwr.  A  Lt.,  com.. 


1107) 

106 

108 

104 

104 

95 

112 

107 

107 

106 

109 

106 

M  261 

23) 

m  47) 

43) 

<109 

log 

t  66) 

47 

e  78} 

79) 

m  95 

78 

108 

97) 

105 

99 

<108) 

109) 

«  79 

68 

48 

45) 

m  52) 

52 

mlOO 

145 

e  67 

55) 

103 

100 

93 

78 

83 

55 

43 

>111) 

60 

‘so’ 

m  13) 

11) 

107 

1091 

103  i 

126) 

118 

54) 

41) 

0119 

no 

0185 

159) 

0185 

139) 

109 

100 

107) 

107) 

ml  10 

105 

mlOO 

96) 

89 

34) 

Radio  corp.  of  amer.,  83.50 

pf— 50 .  551  54) 

R^io  Corp.  of  Amer.,  com. — no  par.  175  )  851 

Rochester  Gas  A  Elec.  6%  pf.  D. . . .  105)  105) 

Rochester  Gas  A  Elec.,  7%  pf.  B.. . .  104  105 

Rochester  Gas  A  Elec..  6%  pf.  C _  104  105) 

San  JOAQUIN  Lt.  A  Pwr.,  7%  pr. 

pf .  117  no 

St.  Joseph  B.y.,  L.,  H.  A  P..  5%  Pf. .  m  75  70 

Servel.  Inc.  . m  14)  4) 

Shawlnlgan  Water  &  Power.com.. 82 

no  par .  /92 

Sierra  Pacific  Elec.,  2%  com .  38)  29 

Sioux  City  Gas  A  Elec.,  7%  pf .  105}  100 

Southeastern  Pwr.  A  Lt..  pf. — 87 

no  par .  1107  _ 

Southeastern  Pwr.  A  Lt.,  ptc.  pf. . . .  1  87  .... 

Southeastern  Pwr.  A  Lt..  com. — no 

par .  49  )  40| 

So.  Calif.  Edison,  8%  pf .  49  38 ) 

So.  Calif.  Edison.  7%  pf .  29  27 1 

So.  Calif.  Edison.  8%  pf .  27  25) 

So.  Calif.  E>lison.  8%  com .  451  43) 

Southern  Cities  Utilities,  7%  pf .  83  75 

Southwestern  Lt.  A  Pwr.,  A  83 .  65  60 

Southwestern  Lt.  A  Pwr.,  B .  50  ... 

Southwestern  Lt.  A  Pwr..  86  pf .  90  88 


Standard  Power  A  Light,  com .  49 

Standard  Pwr.  A  Lt..  7%  pf .  104} 

Staten  Island  Edison,  pf. — 86 — no 
par .  97 


Syracuse  L,ignting.  pi .  iiu 

Syracuse  Lighting,  8%  pf . mUO 


Tampa  elec.,  com.  82 .  65 

Tenn.  Elec.  Pwr.,  6%  pf .  100 


Timken  Roller  cioin!- 


Trl-Clty  Ry.  A  Lt..  6%  pf.. 


United  gas  a  elec.,  7%  pf. ., 

United  Gas  A  Elec.  (N.  J.).  5%  pf... 

United  Gas  Impr.,  8%  com. — 50 _ 

United  Lt.  A  Pwr..  pf. — 84 — no  par.. 
United  Lt.  A  Pwr..  pf. — 86.50 — no 

par . 

United  L.  A  P.,  com.  A  .48 — no  par. 
United  L.  A  P.,  com.  B  .48 — no  par. 

UUh  Pwr.  A  Lt..  7%  pf . 

Utica  Gas  A  Elec.,  7%  pf . 

Utica  Gas  A  Elec.,  8%  com . 

UUIIties  Pwr.  A  Lt..  7%  pf . 

Utilities  Pwr.  A  Lt..  com.  A  82 . 

Utilities  Pwr.  A  Lt..  com.  B  81 — no 
par . 


Vermont  hydro-elec.;  7% 

pf . 

Virginia  Elec.  A  Pwr..  7%_pf . 

Virginia  PubHe  Sorrlcs  7%^pf . 


97 

99 

103) 

160 

110 

i03 

ii2) 

mUO 

114 

121 

65 

100 

'92 

i63 

107 

107 

no 

1114 

113) 

116 

106 

108 

112 

118) 

112) 

134 

109 

108 

111 

105 

95 

105 

ml45 

120 

150 

90 

88 

102 

95 

98 

103 

75 

70 

77 

el34) 

114) 

149) 

m  65 

49 

56l 

101 

95 

101) 

23) 

131 

26) 

28 

20) 

31 

<107) 

109) 

112 

106 

105 

106) 

m200 

215 

225 

98 

98 

104 

37 

28) 

46) 

38 

18) 

33) 

Wagner  Elec.,  com. — no  par. 


West  Penn  Elec.,  7%  pf.. . 
West  Penn  Elso..  Cl.  A  87.. 


West  Penn  Pwr.,  6%  pt. 


Western  States  Gas  A  EHec.,  7%  pf.. 


—50 .  92} 

Weston  Elec.  Instrument,  Cl.  A  83 

— no  par . m  32) 

Weston  EHec.  Instrument,  com. — no 

par . m  22) 

Wheeling  Elec..  6%  pf .  106 

Worthington  Pump.  7%  pf.  A . . .  m  49 

Worthington  Pump.  6%  B . st  43 

Worthington  Pump,  com .  30 


Yale  A  TOWNE  com.  85—25.  m  70 


99 

95 

103 

mi08 

108 

111 

102 

97 

103) 

6104 

96) 

107 

6  79) 

37 

120 

J460 

.  J  99} 

225 

i75' 

235* 

109) 

106 

115 

103) 

103 

112 

1161 

114) 

117) 

104) 

104 

113 

95 

94 

100 

104 

98 

105 

104 

100 

106 

.  a  38 

92} 

88) 

112 

Stock  Exchange:  sChlcago:  hSt.  DiuU;  ePhlladelphla ;  <fBoston:  eBaltimore:  fHontreal;  ^Cincinnati:  kSan  Francisco;  tPlttiburgh:  fWashington:  kClevetand. 
(Bid  price  Wednesday,  June  27.  mBid  price  Saturday.  June  23.  nLatest  quotations  available.  tDlvidend  rate  variable. 


Barceix)na  Traction  Pays  Extra 
Dividend. — Directors  of  the  Barcelona 
Traction,  Light  &  Power  Company, 
Ltd.,  have  declared  an  extra  dividend  of 
1  per  cent  and  the  quarterly  dividend 
of  1|  per  cent  on  the  non-cumulative 
participating  preferred  stock,  all  payable 
June  30  to  holders  of  record  June  21 
An  extra  distribution  of  like  amount 
was  made  on  this  issue  on  June  30,  1927 

Connecticut  Utility  Increases 
Capital.  —  The  Rockville-Willimantic 
Lighting  Company,  Willimantic,  Conn., 
will  increase  its  capital  stock,  as  recom¬ 
mended  by  directors  and  approved  by 
stockholders  of  the  company,  by  issuing 
11,996  shares  of  common  stock  of  no 
par  value  and  1,000  shares  of  preferred 
stock  par  value  $100.  The  latter  issue 
will  be  offered  to  stockholders  at  par 


on  July  1  at  the  rate  of  one  share  of 
new  stock  for  each  eight  shares  of  old 
stock.  There  is  $800,000  of  preferred 
stock  outstanding. 

Massachusetts  Utility  Changes 
Par  of  Stock. — The  Webster  &  South- 
bridge  Gas  .&  Electric  Company,  Web¬ 
ster,  Mass.,  has  been  authorized  to 
change  the  par  value  of  the  company’s 
stock  from  $100  to  $25  and  to  offer  an 
additional  stock  issue  of  $400,000. 


Northeastern  Power  Declares  In¬ 
creased  Common  Dividend.  —  The 
directors  of  the  Northeastern  Power 
Corporation  have  declared  a  quarterly 
dividend  of  25  cents  per  share  on  the 
common  stock  and  the  usual  quarterly 
dividend  of  $1.50  per  share  on  the  class 


A  stock,  both  payable  July  1  to  holders 
of  record  June  15.  From  July  1,  1927, 
to  April  1,  1928,  inclusive,  the  corpora¬ 
tion  paid  quarterly  dividends  of  15  cents 
per  share  on  the  common  stock. 

Indiana  Utility  Increases  Capi¬ 
tal. — The  Liberty  Light  &  Power  Com¬ 
pany  of  Richmond,  Ind.,  has  filed  papers 
with  the  Secretary  of  State  increasing 
its  stock  from  $75,000  common  and  the 
same  amount  preferred  to  $125,000  com¬ 
mon  and  the  same  amount  preferred. 

Ohio  River  Edison  Doubles  Stock. 
— The  Ohio  River  Edison  Company  has 
increased  its  7  per  cent  cumulative  pre¬ 
ferred  stock  from  60,000  to  120,000 
shares  of  $100  par  value  and  its  no-par 
common  stock  from  300,000  to  600,000 
shares.  • 
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B.C. Electric 
Present 
installation 
204.000  hp. 


Duke-Price 
Power  Co. 
Inst.  53(XOOO  hp 
Ult.  fel 9,400  hp. 
ncludes  70,000  hp 
Generated 
Price  Bros. 


Canada 
Northern 
Power  Group 
Present 
installation 
94.000  hp. 


Canadian 

Hydro-Electric  Corp. 
Installed, 297, 000  hp. 
Ultimate, 700, 000  hp 


Shawinigan  Water 
8c.  Power  Co. 
Montreal  Power 
Present  instollation 
875,000  hp. 


Edmonton 


St(jr9eon 

Falls 


Noranda 


^■gUEBEC 


OTTAWA 


MONTREAL 


Chart  hy  courtesy  of  the  Financial  Pont. 


Canada's  present  pozver  installation  is  largely  concentrated  in  the  East 


During  1927  a  reanalysis  of  the 
power  possibilities  in  various  dis¬ 
tricts  throughout  Canada  has  resulted  in 
an  increase  in  the  total  estimated  avail¬ 
able  figures  for  the  Dominion  in  spite  of 
the  fact  that  a  recent  judgment  of  the 
Privy  Council  takes  from  Canada  and 
adjudges  to  Newfoundland  a  consider¬ 
able  area  in  Labrador,  previously  re¬ 
garded  as  part  of  northeastern  Quebec, 
in  which  large  water  powers  are  located. 
The  most  recent  figures  for  the  Domin- 


power  concentrations  which  are  feasible 
on  rivers  and  streams  of  gradual  gradi¬ 
ent,  where  economic  heads  may  be  cre¬ 
ated  by  the  construction  of  power  dams, 
excepting  only  at  points  where  definite 
studies  have  been  carried  out  and  the 
results  made  matters  of  record.  In 
brief,  the  figures  hereunder  are  based 
on  definite  rapids,  falls  and  power  sites, 
and  may  be  said  to  represent  the  mini¬ 
mum  water-power  possibilities  of  the 
Dominion : 


Available  24-Hour  Power  at 

80  Per  Cent  Efficiency 

.4t  Ordinary 

At  Ordinary 

Turbine 

Min.  Flow, 

Six  Months 

Installation, 

Province 

Hp. 

Flow,  Hp. 

Hp. 

British  Columbia . . 

1,931,000 

5,103,500 

473,142 

Alberta . . 

390,000 

1,049,500 

34,107 

Saskatchewan . 

542,000 

1,082,000 

35 

Manitoba . 

3,309,000 

5,344,500 

255,125 

Ontario . 

5,330,000 

6,940,000 

1,816,908 

Quebec . 

8,459,000 

13,064,000 

2,064,723 

New  Brunswick . 

87,000 

120,800 

47,231 

Nova  Scotia . 

20,800 

128,300 

70,017 

Prince  Edward  Island . 

3,000 

5,300 

2,434 

Yukon  and  Northwest  Territories . 

125,200 

275,300 

13,199 

Canada . 

20,197,000 

33,113,200 

4,777,921 

ion  indicate  the  total  resources  to  be 

It  is  believed  that  these  are 

conserva- 

20,197,000  hp.  under  conditions  of  ordi¬ 
nary  minimum  flow,  or  33,113,000  hp. 
ordinarily  available  for  six  months  of 
the  year. 

The  figures  for  available  water  power 
listed  in  the  accompanying  table  are 
based  upon  rapids,  falls  and  power  sites 
of  which  the  actual  existent  drop  or 
the  head  possible  of  concentration  is 
definitely  established  or  at  least  well 
authenticated.  Many  rapids  and  falls  of 
greater  or  lesser  power  capacity  are 
scattered  on  rivers  and  streams  from 
coast  to  coast  which  are  not  as  yet 
recorded,  and  which  will  only  become 
available  for  tabulation  as  more  detailed 
survey  work  is  -undertaken  and  com¬ 
pleted.  This  is  particularly  true  in  the 
relatively  unexplored  northern  districts. 
Nor  is  any  consideration  given  to  the 


tive  estimates,  since  an  analysis  of  the 
water-power  plants  scattered  from  coast 
to  coast  concerning  which  complete  data 
are  available  as  to  turbine  installation 
and  satisfactory  information  as  to 
stream  flow  gives  an  average  machine 
installation  30  per  cent  greater  than  the 
ordinary  six-month  flow  power.  Apply¬ 
ing  this,  the  figures  quoted  above,  there¬ 
fore.  indicate  that  the  present  recorded 
water-power  resources  of  the  Dominion 
will  permit  of  a  turbine  installation  of 
approximately  43,000,000  hp. 


Philadelphia  Company  Pays  Extra 
Dividend. — Directors  of  the  Philadel¬ 
phia  Company  have  declared  an  extra 
dividend  of  $1.50  per  share  on  the  com¬ 
mon  stock,  payable  July  31  to  holders 


Massachusetts  Utility  Author-. 
I7.ED  TO  Issue  Stock. — The  Massachu¬ 
setts  Department  of  Public  Utilities  has 
authorized  the  Edison  Electric  Illu¬ 
minating  Company  of  Boston  to  issue 
32,230  shares  of  additional  capital  stock 
(par  $25)  at  $45  per  share. 

Customer-Ownership  Sales 
Rise 

.'Vfter  several  low  months  customer- 
ownership  sales  of  stock  rose  in  April 
to  $19,794,000,  involving  422,200  shares 
in  15,090  transactions,  according  to 
monthly  reports  received  from  electric 
light  and  power  companies  by  the 
Electrical  World.  The  average  of 
$1,300  per  transaction  is  exceptionally 
high ;  the  figure  rarely  rises  above 
$800  or  $900,  In  the  present  instance 
it  is  due  to  the  combined  influence  of 
one  campaign,  which  ran  close  to 
$2,000  per  transaction,  and  of  heavy 
sales  by  several  other  companies,  each 
averaging  well  over  $1,000  per  transac¬ 
tion  ;  the  tendency  toward  sales  in 
rather  large  blocks  was  quite  general. 
The  total  for  the  month  was  close  to 
the  average  for  the  year  1927,  and 
since  the  heavy  financing  of  last  Octo¬ 
ber  was  exceeded  only  in  January,  and 
then  by  8  per  cent. 

Revised  figures  for  March  indicate 
the  sale  in  18,710  transactions  of 
194,900  shares  valued  at  $11,569,000. 
The  average  per  transaction,  about 
$620,  is  in  line  with  that  of  other 
months. 

In  March  the  sale  of  $25  shares 
exceeded  $2,500,000  and  in  April  it 
almost  reached  $8,000,000.  Other  shares 
were  sold  at  prices  close  to  $100.  These 
large  sales  of  low-priced  shares  account 
for  the  average  of  $60  per  share  in 
March  and  $47  in  April. 
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of  record  July  2.  The  regular  quar¬ 
terly  dividend  of  $1  per  share  on  this 
issue,  previously  declared,  is  payable  on 
the  same  date. 


Calqapy  Pow« 
Present 
installation 
32,380  hp. 


Winnipeg  Electric 
Manitoba  Power  Co. 
Present  instollation 
150,000  hp. 

Ultimate  250,000  hp. 


\  I  (  Lake  Winnipeg/  \ 

Soskotoon  |\,^kGreat  Falls 

"'i^llios^A'Ml^ethbriolge  °  \  ®., 

- Sfr-anJl^^grath  Regina  4m.  IPlort  Arthur^ 

- \_^nn_^g_^  .fcElWill^ 


West  Kootenay 
Power  6c  Light  Co. 
Inst.  97,9o0  hp. 
Ult.  172,900  hp. 


Ontario  Hydro 
Electric  Power  Comm.  I 
Present  installation  j 
1,000,000  hp. 


Business  News  and  Market  Conditions 

qJh. _ ^ _ 3^ 


Record  Manufacturing  Operations 
During  May 

Electrical  Manufacturing  Plants  Operating  at  the  Rate  of 
17  per  Cent  Above  Last  Year — May  Operations 
5.6  per  Cent  Above  April 


The  electrical  manufacturing  indus¬ 
try  entered  the  last  month  of  the 
first  half  of  the  year  with  a  rate  of  pro¬ 
ductive  operations  about  17  per  cent 
over  May  of  last  year.  Never  before 
has  such  a  high  rate  of  activity  been 
recorded  by  the  industry  as  was  wit¬ 
nessed  during  the  current  month  of 
May.  The  former  record  activity  was 
recorded  in  October  of  last  year,  but  the 
May  rate  was  about  2.4  per  cent  over 
that  of  last  October. 

The  electrical  manufacturing  plants 
closed  the  year  of  1927  in  a  rather  un¬ 
promising  manner,  with  a  rate  of 
operations  about  4.7  per  cent  under  De¬ 
cember,  1926.  A  distinct  downward 
trend  was  recorded  as  the  year  un¬ 
folded,  March  operations  being  about  8 
per  cent  under  those  recorded  in  De¬ 
cember.  With  April,  however,  came  an 
unexpected  radically  upward  turn,  which 
was  continued  through  May,  the  in¬ 
crease  in  the  rate  of  activity  for  the  two 
months’  period  being  17  per  cent.  Such 
an  increase  in  the  operations  of  these 
plants  was  not  to  be  expected  at  this 
season  of  the  year,  in  past  years  the 
usual  upward  turn  not  being  started  un¬ 
til  September.  All  indications  point  to 
very  unusual  summer  operations  by  the 
nation’s  electrical  manufacturing  plants. 

The  smaller  electrical  manufacturing 
plants  reported  a  much  greater  increase 


of  operations  than  was  reported  by  the 
larger  companies,  but  practically  every 
plant  reported  substantial  increases 
over  May  of  last  year. 

The  index  of  activities  in  the  elec¬ 
trical  manufacturing  industry  based  on 
the  consumption  of  electrical  energy 
stands  at  134.6  for  May,  as  compared 
with  128.4  for  April  and  131.3  for  the 
former  record  month  of  October,  1927. 
Comparative  indexes  of  productive  ac¬ 
tivity  referred  to  the  average  of  the 
period  1923-1925  as  100  and  adjusted 
for  number  of  working  days  are  as 
follows : 


May  1928  . 134.6 

April,  1928  . 128.4 

March,  1928  . 115.3 

May,  1927  . 115.0 

Average  first  five  months  1928 . 124.9 

Average  first  five  months  1927 . 116.4 


General  industry  has  not  recorded  the 
same  upward  swing  and  record  opera¬ 
tions  witnessed  by  the  electrical  manu¬ 
facturing  plants.  Consumption  of  elec¬ 
trical  energy  by  more  than  3,000  large 
manufacturing  plants  in  the  United 
States  in  May  was  0.2  per  cent  under 
the  rate  established  in  April  and  1.3  per 
cent  below  that  for  the  corresponding 
month  last  year.  This  is  the  first  time 
since  last  September  that  industrial 
activity  dropped  below  that  of  the  same 


month  in  the  year  previous.  May  was 
the  peak  month  of  general  industrial  ac¬ 
tivity  in  1927,  while  in  the  current  year 
so  far  the  high  point  was  reached  in 
February. 

Lighting  Fixture  Award  in 
National  Competition 

At  the  national  competitive  exhibit  of 
residential  luminaires  held  in  connection 
with  the  convention  and  exhibit  of  the 
Artistic  Lighting  Equipment  Associa¬ 
tion  at  Chicago  this  month  a  number  of 
awards  were  offered  for  the  develop¬ 
ment  of  something  new  in  the  line  of 
lighting  fixtures.  The  awards  were  in¬ 
tended  to  serve  as  a  stimulus  to  the  de¬ 
velopment  of  a  new  thought  in  fixtures, 
which  it  is  expected  will  have  suffi¬ 
cient  power  to  encourage  and  make  pos¬ 
sible  a  refixturing  activity. 

The  competition  was  held  under  the 
joint  sponsorship  of  the  committee  on 
resident  lighting  equipment  of  the  Asso¬ 
ciation  of  Edison  Illuminating  Com¬ 
panies,  the  home  lighting  committee  of 
the  National  Electric  Light  Association 
and  the  Electric  Association  of  Chicago. 

Prizes  for  units  listing  above  $30  were 
made  as  follows : 

First  Prize,  $300 — Beardslee  Chandelier 
Manufacturing  Company. 

Second  Prize,  $200  each — Duplexalite 
Division  of  the  Miller  Company  and  R. 
Williamson  &  Company. 

Honorable  mention  to  the  Edwin  F.  Guth 
Company. 

Prizes  for  units  listing  below  $30  were : 

First  Prize,  $300 — Miller  Company. 

Second  Prize,  $200 — Lightolier  Company. 

The  awards  were  made  on  the  basis 
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of  the  best  combination  of  the  three  es¬ 
sential  factors  that  should  be  embodied 
in  all  equipment  for  home  lighting: 

1.  Quality  of  illumination  gaged  by  a 
sufficient  quantity  of  light  given  without 
glare  and  objectionable  shadows. 

2.  Excellence  of  workmanship  in  me¬ 
chanical  and  electrical  construction. 

3.  Artistry  of  design  when  viewed  both 
lighted  and  unlighted  in  natural  sur¬ 
roundings. 

The  two  first  of  these  factors  were 
readily  measured  by  scientific  standards 
and  all  fixtures  were  tested  in  these  re¬ 
spects  in  the  Electrical  Testing  Labora¬ 
tories,  New  York. 

The  third  factor,  that  of  beauty  and 
appropriateness  of  design,  was  based  on 


the  aid  offered  by  the  lighting  units  to 
the  American  homemaker  in  having  the 
equipment  conform  to  the  high  standards 
of  modern  home  decorating.  The  fol¬ 
lowing  constituted  the  board  of  judges: 
Harry  H.  Bentley,  American  Institute 
of  Architects;  W.  McKee,  Art  Institute, 
Chicago;  C.  G.  Everson,  Artistic  Light¬ 
ing  Equipment  Association ;  L.  H.  La- 
mont.  Association  of  Electragists  In¬ 
ternational  ;  L.  V.  James,  Electric  Asso¬ 
ciation,  Chicago;  P.  S.  Millar,  Electrical 
Testing  Laboratories ;  W.  H.  Rade- 
macher.  Illuminating  Engineering  So¬ 
ciety;  E.  D.  Tillson,  National  Electric 
Light  Association,  and  Mrs.  Winifred 
Hathaway,  National  Society  for  the 
Prevention  of  Blindness. 


Tobacco  By-Products  &  Chemical,  Corpora¬ 
tion,  Louisville,  Ky.,  plans  a  power  plant, 
at  its  proposed  local  chemical  works,  to 
cost  $1/5,000.  The  Mississippi  Power  & 
Light  Company,  Jackson,  Miss.,  plans  a 
substation  at  Lexington,  Miss.  The  Lamp- 
ton-Reid  Company,  Magnolia,  Miss.,  will 
build  an  electric -operated  cotton  ginning 
plant,  to  cost  $50,000.  Shelby,  N.  C.,  will 
make  extensions  in  its  light  and  power 
system  to  cost  $16,000.  Standard  Looms, 
Inc.,  Spartanburg,  S.  C.,  will  soon  ask 
bids  for  a  textile  loom  manufacturing  plant 
at  East  Spartanburg,  to  cost  $300,000.  E^st 
Ridge,  Tenn.,  plans  an  ornamental  lighting 
system. 

Improved  Market  Tone 
in  Eastern  District 


Market  Conditions 


CENTRAL-STATION  companies 
are  buying  line  equipment  and  sup¬ 
plies  in  New  England  in  increas¬ 
ing  volume.  Industrial  orders  are  steady 
with  small  motors  in  good  demand.  An 
improved  tone  is  noted  in  the  Eastern 
market.  A  Maryland  utility  plans  a 
generating  plant  to  cost  $500,000  and  a 
New  York  engineering  firm  is  planning 
a  30,000-hp.  power  plant  in  connection 
with  an  electric  smelter  to  cost  $5,000,- 
000.  A  steam  railroad  purchased 
$75,000  worth  of  motor-generator  sets 
for  headlight  service.  Steel  and  iron 
mills,  cement  mills  and  chemical  plants 
are  prominent  factors  in  current  indus¬ 
trial  commitments. 

An  increase  in  orders,  both  as  to  num¬ 
ber  and  size,  is  reported  in  the  South¬ 
east.  A  new  paper  mill  in  Alabama  will 
require  more  than  $1,000,000  worth  of 
electrical  material.  An  improved  tone 
continues  in  the  .St.  Louis  district.  In 
the  Middle  West  the  volume  of  business 
transacted  is  increasing.  On  the  Pacific 
Coast  industrial  plant  buying  has  been 
active.  Miscellaneous  wiring  and  line 
material  was  purchased  by.  a  Utah 
smelter,  $6,000  worth  of  turbine  spare 
parts  by  a  sugar  refinery,  and  72  mo¬ 
tors  by  the  National  Paper  Products 
Company. 


Metat  Markets  Quiet 
and  Steady 

Buying  of  each  of  the  non-ferrous 
metals  has  been  of  modest  proportions 
during  the  past  week.  Prices  are  for 


NEW  YORK  METAL  MARKET  PRICES 


June  20.  1928  June.  27,  1928 
Cents  per  Cents  per 
Pound  Pound 

Copper,  eleetrolytio. ....  14. 525  13.75 

Am.  8.  ft  R.  prioe  6.30  6  30 

Antimony .  94  94 

Nickel,  ingot .  35  35 

Zino  spots .  6.50  6.55 

Tin,  Straits .  47  47 

Aluminum,  99  per  cent.  .  24.30  24.30 

Base  copper  wire  prioe  June  27,  1928,  I6|  eents. 


the  most  part  unchanged,  copper  con¬ 
tinuing  at  14J  cents  Connecticut  and 
lead  at  6.30  cents  in  New  York  and 
6.15  cents  in  St.  Louis.  Zinc  is  a  little 
firmer  than  a  week  ago,  forward  position 
commanding  as  high  as  6^  cents. 


Increase  in  Orders  Reported 
in  Southeast 

Business  is  improving  in  the  electrical 
field  with  increases  noted  in  orders, 
both  as  to  number  and  size.  The  largest 
order  placed  was  for  oil  circuit  breakers 
amounting  to  $100,000  for  a  power  com¬ 
pany  in  the  western  portion  of  the  terri¬ 
tory,  while  transformer  and  switching 
equipment  amounting  to  $60,000  was 
ordered  by  a  power  company  in  Florida. 
Another  central-station  company  or¬ 
dered  creosoted  pine  poles  amounting 
to  $10,000  and  pole  line  hardware  total¬ 
ing  $2,500.  Some  other  central -station 
orders  were  for  house  type  watt-hour 
meters  amounting  to  $6,800,  distribution 
and  small  power  transformers  amount¬ 
ing  to  $4,100  and  poles  totaling  $2,200. 

The  electrical  material  requirements 
of  a  new  paper  mill  being  constructed  in 
Alabama  will  approximate  $1,000,0{X) 
and  will  include  a  6,000  kw.  turbine  and 
three  1,000  hp.  boilers.  Electrification 
contracts  have  been  closed  on  three  cot¬ 
ton  mills  in  the  Carolinas  and  the  elec¬ 
trical  materials  for  these  jobs  will  total 
$20,000,  $10,000  and  $8,000,  respectively. 
A  cotton  mill  in  Georgia  ordered  wir¬ 
ing  supplies  costing  about  $6,000,  for 
use  in  connection  with  a  new  mill  light¬ 
ing  lay-out.  A  Georgia  municipality 
ordered  electrical  pumping  equipment 
amounting  to  $2,000,  while  another 
town  in  the  same  state  purchased  a  car¬ 
load  of  creosoted  pine  poles.  Construc¬ 
tion  projects  are  as  follows: 

The  Selma  Compress  Company,  Selma, 
Ala.,  will  build  a  plant,  to  cost  $140,000. 
The  Piedmont  Corporation,  Atlanta,  Ga., 
plans  a  rock-crushing  plant  near  Lithonia, 
Ga.,  to  cost  $300,000.  The  Georgia  Power 
&  Light  Company,  Waycross,  Ga.,  plans 
extensions  in  plants  to  cost  $300,000.  The 


Orders  and  inquiries  in  the  Eastern 
district  have  shown  noticeable  improve¬ 
ment.  A  central -station  company  in 
New  Jersey  has  placed  a  contract  for 
a  50,()00-kw.  turbo-generator  unit.  A 
Maryland  utility  plans  an  addition  to 
its  generating  plant  to  cost  $500,000;  a 
New  York  central  station  plans  a  large 
plant  to  represent  an  investment  of  sev¬ 
eral  million  dollars,  and  a  New  York 
engineering  company  has  contracted  to 
install  a  30,000  hp.  station  in  Chile. 

Steel  and  iron  mills,  cement  mills  and 
chemical  plants  are  prominent  factors  in 
current  industrial  commitments;  the 
first  noted  is  particularly  strong  with 
inquiries  for  industrial  motors  and  ac¬ 
cessory  equipment,  and  future  sizable 
orders  are  anticipated.  A  cement  mill 
in  Illinois  has  contracted  for  a  number 
of  motors  for  grinding  mills,  waste  heat 
boiler  fans  and  other  service,  totaling 
about  $35,000.  The  same  manufacturer 
has  also  secured  an  order  from  a  chemi¬ 
cal  plant  in  Michigan  for  motor-gen¬ 
erator  units  to  an  amount  of  about 
$50,000.  A  paper  mill  in  West  Virginia 
has  given  a  commitment  to  another 
maker  for  a  400  kw.  extraction  turbine 
unit  for  process  work,  as  well  as  for 
other  apparatus,  the  total  account  ap¬ 
proximating  $100,000.  Several  auto¬ 
mobile  manufacturers  in  Michigan  have 
entered  the  market  for  requirements  for 
new  plants  and  good  business  is  looked 
for  from  this  quarter.  Wire  and  cable 
business  holds  satisfactory  and  the  out¬ 
look  is  encouraging. 

Philadelphia  shows  improvement  in 
industrial  business.  Central  station  com¬ 
mitments  are  slow  and  inquiries  have 
declined.  A  feature  of  immediate  future 
business  is  local  railway  electrification. 
The  city  of  Philadelphia  has  approved 
plans  of  the  Philadelphia  &  Reading 
Railway  for  a  terminal  yard  at  Logan, 
in  connection  with  proposed  electrifica¬ 
tion  of  its  Germantown  and  Chestnut 
Hill  branches.  Construction  operations 
in  the  Eastern  district  include  the  fol¬ 
lowing  : 

The  J.  G.  White  Engineering  Corpora¬ 
tion,  New  York,  will  build  a  power  plant 
and  electric  smelter  in  Chile  for  the  Elec- 
tro-Siderurgical  de  Valdivia,  now  being 
organized,  to  cost  $5,000,000.  The  General 
Cable  Company,  New  York,  will  build  a 
plant  at  Mobile,  Ala.,  to  cost  $250,000.  The 
Geller  Shoe  Manufacturing  Company, 
Brooklyn,  plans  a  factory  to  cost  $100,000. 
The  Sealright  Corporation,  Fulton,  N.  Y., 
plans  an  addition  to  cost  $200,000.  The 
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Koeppen  Metal  Products,  Inc.,  Union  City, 
N.  J.,  will  build  a  plant  at  Carlstadt,  N.  J., 
to  cost  $100,000. 

The  Susquehanna  Collieries  Company, 
Mount  Carmel,  Pa.,  will  electrify  its  Cam¬ 
eron  colliery,  to  cost  $65,000.  Drexel  In¬ 
stitute,  Philadelphia,  will  build  an  engi¬ 
neering  building  to  cost  $200,000.  The 
Department  of  Property  and  Supplies,  Har¬ 
risburg,  Pa.,  will  receive  bids  July  9,  for 
cast  iron  lighting  standards.  Robert  N. 
Dippy,  Philadelphia,  architect,  is  preparing 
plans  for  a  cold  storage  plant  to  cost  $100,- 
000.  The  Eastern  Shore  Public  Service 
Company,  Salisbury,  Md.,  plans  a  power 
plant  at  Vienna,  Md.,  to  cost  $500,000. 
The  International  Paint  Corporation,  St. 
Helena,  Md.,  plans  a  plant  to  cost  $100,000. 

Central-Station  Companies 
Buying  in  New  England 

Expansions  of  power  and  service  lines 
in  New  England  are  responsible  for  a 
gradual  increase  in  the  buying  of  line 
equipment  and  supplies.  A  number  of 
orders  for  poles,  cross  arms  and  wire 
were  reported,  including  an  order  for 
two  carloads ;  several  orders  for  switches 
and  control  apparatus  were  received, 
and  insulators  are  .selling  well. 

Industrial  orders  are  steady  with  small 
motors  in  good  demand.  Activity  is  re¬ 
ported  among  manufacturers  of  frac¬ 
tional-horse  power  motors  and  the  vol¬ 
ume  delivered  in  this  district  to  date  is 
in  excess  of  that  for  the  same  period 
last  year.  Industrial  heating  is  active. 
One  manufacturer  reports  two  orders 
for  Western  delivery  consisting  of  20 
kw.  and  30  kw.  capacities  for  special 
heat  treating.  The  general  tone  of  the 
market  is  encouraging.  Construction 
projects  are  as  follows : 

The  Lynn  Gas  Light  &  Electric  Com¬ 
pany,  Lynn,  Mass.,  plans  to  expend  $100,- 
000  in  linking  up  stations  and  connecting 
with  power  groups.  The  New  England 
Power  Company,  Worcester,  Mass.,  is  to 
connect  Pratts  Junction  with  Lowell  with 
a  new  line.  A  short  line  connection  to  a 
new  transformer  station  will  be  soon  made 
by  the  Randolph  and  Holbrook  Power  & 
Electric  Light  Company,  Randolph,  Mass. 
The  Webster  &  Soutbbridge  Gas  &  Electric 
Company,  Webster,  Mass.,  plans  to  ex¬ 
pand  its  plant ;  a  new  power  plant  is 
planned  by  the  Montan  Company,  West- 
boro,  Mass.  The  Holyoke  Company, 
Holyoke,  Mass.,  plans  additional  machinery 
at  its  wire  and  cable  works.  The  Bureau 
of  Yards  &  Docks,  Washington,  D.  C.,  will 
receive  bids  until  July  5,  for  automatic 
refrigerating  equipment  for  the  naval  sta¬ 
tion  at  Portsmouth,  N.  H.  (Specification 
5656).  The  Prairie  Window  Ventilator 
Corporation,  Providence,  R.  I.,  plans  an 
expansion  to  cost  $85,000. 

Most  Sections  of  Middle  West 
Report  Active  Business 

Comparatively  good  business  contin¬ 
ues  in  most  sections  of  the  Middle  West, 
and  the  volume  is  gradually  increasing. 
It  is  expected  that  the  month  of  June 
will  show  an  increase  in  total  business 
over  the  month  of  May.  Industrial  ac¬ 
tivity  is  somewhat  spotty,  although  gen¬ 
erally  speaking  it  is  considered  good, 
with  seasonal  depressions  here  and 
there.  Reports  from  the  automobile  in¬ 
dustry  indicate  an  excellent  condition 


and  the  steel  and  railroad  industries  ap¬ 
parently  are  prosperous.  There  has 
been  a  good  demand  for  poles,  insulators, 
and  other  construction  materials.  An 
interesting  order  covered  a  5,0()0-kva. 
distribution  transformer.  Jobbers’  sales 
are  normal  with  a  slightly  increasing 
volume  of  business.  Construction  proj¬ 
ects  are  as  follows: 

The  Art  Engraving  Company,  Chicago, 
plans  a  plant  to  cost  $250,000.  Darling  & 
Company,  East  St.  Louis,  Ill.,  plans  an 
addition  to  its  fertilizer  plant  to  cost  $100,- 
000.  The  F.  L.  Bromley  Properties,  Inc., 
Detroit,  will  build  a  unit  at  its  automotive 
plant,  to  cost  $200,000.  The  Mount  Clemens 
Pottery  Company,  Mount  Clemens,  Mich., 
plans  additions,  to  cost  $80,000;  Waldron, 
Inc.,  Minneapolis,  Minn.,  plans  a  laundry 
to  cost  $200,000.  The  Glaser  Provision 
Company,  Omaha,  Neb.,  plans  a  packing 
plant,  to  cost  $100,000.  The  Pyrometric 
Laboratory,  Columbus,  Ohio,  plans  a  fac¬ 
tory  and  laboratory  to  cost  $W,000.  The 
Kohler  Company,  Kohler,  Wis.,  plans  an 
addition  to  its  pottery  plant,  to  cost  $100,000. 
The  Invincible  Metal  Furniture  Company, 
Manitowoc,  Wis.,  plans  an  addition  to  its 
aircraft  plant,  to  cost  $100,000.  The  Weber 
Lifelike  Fly  Company,  Stevens  Point,  Wis., 
will  build  an  addition  to  its  fishing  tackle 
factory,  to  cost  $80,000.  The  Houghton 
County  Electric  Company,  Houghton,  Mich., 
plans  an  improved  lighting  system  at  Red 
Jacket,  Mich. 

Improved  Tone  Continues 
in  St.  Louis  District 

The  general  condition  of  business  in 
the  St.  Louis  district  continues  to  show 
an  improved  tone.  Orders  for  small 
motors,  transformers  and  equipment  are 
being  placed  in  good  volume  and  are 
slightly  better  than  for  the  same  period 
last  year.  One  order  for  a  lot  of  mo¬ 
tors  to  drive  centrifugal  pumps  amounted 
to  $1,500.  Appliances  are  selling  in 
good  quantity.  Fan  business  is  very 
slow  on  account  of  cool  weather.  Some 
good-sized  contracts  for  street  lighting 
are  being  estimated.  Utility  companies 
are  not  buying  actively  at  present.  Con¬ 
struction  projects  are  as  follows; 

C.  M.  Conoway,  Dallas,  Tex.,  and  asso¬ 
ciates,  plan  an  ice  plant  at  Hoisington, 
Kan.,  to  cost  $250,000.  The  Southwestern 
Gas  &  Electric  Company,  Shreveport,  La., 
plans  a  66,000-volt  transmission  line  from 
Shreveport  to  Marshall,  La.  Kennett,  Mo., 
will  receive  bids  until  July  17,  for  Diesel 
oil  engines,  and  other  complete  power 
plant  equipment.  The  Scullin  Steel  Com¬ 
pany,  St.  Louis,  will  make  extensions,  to 
cost  $200,000.  The  Market  Development 
Corporation,  International  Life  Building, 
St.  Louis,  plans  a  cold  storage  plant  to  cost 
$175,000.  The  Oklahoma  Gas  &  Electric 
Company,  Oklahoma  City,  Okla.,  will  build 
a  transmission  line  from  Washington  to 
Etowoh,  Okla.,  about  40  miles,  to  cost 
$65,000. 

The  West  Texas  Utilities  Company, 
Abilene,  Tex.,  plans  a  substation  at  Baird, 
Tex.  The  Martha  Washington  Candies 
Company,  Chicago,  plans  an  addition  to  its 
plant  at  Fort  Worth,  Tex.,  to  cost  $80,000. 
The  Globe-El  Paso  Cotton  Oil  Company, 
Old  Fort  Bliss,  Tex.,  plans  new  plants  to 
cost  $175,000.  The  Central  Power  &  Light 
Company,  San  Antonio,  Tex.,  will  make 
extensions  in  its  power  plant  at  Falfurrias, 
Tex.,  to  cost  $20,000.  Blackwell,  Cushing, 
Lone  Wolf,  and  Temple,  Okla.,  plan  orna¬ 
mental  lighting  systems. 


Industrial  Buying  Active 
on  Pacific  Coast 

Industrial  plant  ordering  has  been 
good  on  the  Pacific  Coast  and  includes 
such  orders  as  miscellaneous  wiring  and 
line  material  for  a  Utah  smelter,  ^,000 
worth  of  turbine  spare  parts  for  a  sugar 
refinery  and  a  100-hp.  synchronous 
motor  valued  at  $2,500  for  a  chemical 
plant.  The  state  industrial  heating  load 
is  estimated  at  and  is  said  to  be  increas¬ 
ing  annually  by  10,000  kw.  The  in¬ 
creasing  industrialization  of  the  Pacific 
Coast  is  evidenced  by  the  number  of 
plants  seeking  Pacific  Coast  locations, 
such  as  the  Fokker  airplane  interests,  a 
steel  plant  and  the  Seiberling  tire  people. 
Hotel  construction  announced  includes 
a  $1,000,000  Biltmore  Hotel  for  Phoenix 
and  a  chain  of  California  highway 
hotels.  Other  interesting  construction 
includes  a  $750,000  grain  terminal  for 
Portland,  new  quartermaster’s  ware¬ 
houses  and  office  buildings  for  Fort 
Mason,  San  Francisco,  and  a  $1,000,000 
apartment  house  for  Seattle,  Wash. 

Lighting  business  is  now  one  of  the 
busiest  branches  of  the  California  elec¬ 
trical  industry.  New  installations  are 
being  planned  by  Madera,  Woodland, 
Cbico,  San  Anselmo,  Sonora  and  Los 
Banos,  and  San  Jose  has  awarded  a 
contract  amounting  to  $5,000.  Power 
company  purchasing  includes  miscel¬ 
laneous  maintenance  material  in  small 
lots.  The  Pacific  Gas  &  Electric  Com¬ 
pany’s  range  campaig^n,  lasting  eight 
weeks,  has  resulted  in  the  sale  of  1,147 
electric  ranges. 

The  largest  motor  movement  reported 
in  the  Puget  Sound  district  included 
four  150-hp.,  fifty-four  50-hp.  and  four¬ 
teen  from  15  hp.  down,  for  the  Chipper 
plant  of  the  National  Paper  Products 
Company.  The  sale  of  a  1,000-gallon 
pump  and  a  100-hp.  steam  turbine  for 
a  pumping  plant  also  is  reported. 
Seattle  is  negotiating  for  the  installation 
of  a  third  generating  unit  at  the  Skagit 
hydro-electric  project  involving  an  out¬ 
lay  estimated  at  $350,000.  Construction 
projects  are  as  follows: 

The  Verde  Central  Mines,  Inc.,  Jerome, 
Ariz.,  will  build  a  mill  and  concentrating 
plant,  to  cost  $150,000.  The  Evans  Auto 
Loading  Company,  Detroit,  plans  a  plant 
at  Eureka,  Calif.,  for  the  manufacture  of 
battery  boxes,  to  cost  $100,000.  The  con¬ 
tracting  officer.  Quartermaster  Corps,  Fort 
Winfield  Scott,  Calif.,  will  receive  bids 
July  9  for  Diesel  engines  for  marine  serv¬ 
ice  (Circular  1).  The  Jacumba  Land  & 
Cattle  Company,  Jacumba,  Calif.,  plans  a 
power  plant  at  Jacumba  Hot  Springs,  to 
cost  $50,000.  The  John  O.  Gilbert  Choc¬ 
olate  Company,  Jackson,  Mich.,  plans  a 
candy  plant  at  Los  Angeles,  to  cost 
$800,000. 

The  Great  Western  Power  Company, 
San  Francisco,  will  make  extensions  in  the 
power  substation  at  Oakland,  Calif.,  to 
cost  $35,000.  The  Union  Pacific  Railway 
Company,  Portland,  Ore.,  plans  a  grain 
elevator  on  Swan  Island,  to  cost  $650,000. 
Bakersfield,  Los  Angeles,  Chico,  Los  Banos, 
Hanford,  Pasadena,  Glendale  and  San 
Leandro,  Calif.,  plan  ornamental  lighting 
systems. 

The  Pacific  Gas  &  Electric  Company, 
San  Francisco,  plans  an  improved  lighting 
system  at  San  Anselmo,  Calif. 
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Activities  of  the  Trade 

c^K _ 


again  confirmed  in  the  July  1  price  re¬ 
duction,  which  affords  consumers  sav¬ 
ings  of  3  cents  and  5  cents  on  the 
most  widely  used  types  of  “Mazda” 
lamps. 


Westinghouse  Battery  Sold  to 
New  Company 

Formal  announcentent  has  been  made 
of  the  sale  of  the  Westinghouse  Union 
Battery  Company  of  Swissvale,  Pa.,  by 
A.  L.  Humphrey,  president  of  the  West¬ 
inghouse  Air  Brake  Company.  A  new 
company,  known  as  the  Wubco  Battery 
Corporation,  has  been  organized,  taking 
over  the  equipment,  inventory,  sales  out¬ 
lets  and  good  will.  The  new  company 
will  be  headed  by  J.  L.  Rupp  as  presi¬ 
dent.  Mr.  Rupp  was  a  former  executive 
of  the  old  company  and  has  been  ac¬ 
tively  concerned  in  storage  battery  de¬ 
velopment  and  standards  for  the  past 
fifteen  years.  The  new  company  states 
that  the  manufacture  of  the  same  quality 
Westinghouse  batteries  will  he  carried 
on  in  the  pre.sent  plant  at  Swissvale. 

General  Cable  to  Build  Plant 
in  Mobile,  Ala. 

The  purchase  of  a  piece  of  land  on 
tidewater  in  the  city  of  Mobile,  Ala., 
has  been  announced  by  the  General 
Cable  Corporation,  which  will  erect  a 
factory  for  the  manufacture  of  electrical 
wires  and  cables.  The  officials  of  the 
company  have  for  some  time  past  been 
studying  the  situation  in  the  Southern 
states,  believing  that  inasmuch  as  their 
factories  situated  in  the  northern  part 
of  the  United  States  are  in  a  position  to 
.serve  to  good  advantage  all  sections  of 
the  country  with  the  exception  of  the 
southeastern  portion,  the  addition  of  a 
Southern  mill  would  he  a  logical  de¬ 
velopment  of  the  company’s  natural 
facilities. 

The  General  Cable  Corporation,  which 
was  formed  last  November,  purchased 
the  plants  of  the  Baltimore  Rolling 
Mills,  formerly  owned  by  the  American 
Smelting  &  Refining  Company,  the 
Dudlo  Manufacturing  Company,  the 
Rome  Wire  Company,  the  Safety  Cable 
Company  and  the  Standard  Under¬ 
ground  Cable  Company.  The  corpora- 
ton,  with  headquarters  at  420  Lexington 
Avenue,  New  York,  now  has  fourteen 
plants  making  a  complete  line  of  all 
kinds  of  electrical  wires  and  cables. 


The  Cutler-Hammer  Manufactur¬ 
ing  Company,  Milwaukee,  manufac¬ 
turer  of  electric  controlling  devices,  an¬ 
nounces  a  new  unbreakable  attachment 
plug  with  an  improved  type  of  cord 
grip,  designed  particularly  to  lessen 
short-circuit  hazards.  The  cord  grip 
cap  can  be  obtained  in  either  bakelite 
brown  or  zinc  gray  finish. 

The  Eagle  Electric  Manufactur¬ 
ing  Company,  59  Hall  Street,  Brook¬ 
lyn,  N.  Y.,  has  placed  on  the  market  the 
new  Eagle  armor-clad  appliance  plug. 
The  company  also  announces  that  it  has 
adopted  a  strict  wholesalers’  policy  and 


its  dealer  business  is  being  turned  over 
to  Eagle  distributors  to  handle;  also 
that  Charles  F.  Copeland  has  joined  the 
active  selling  force  of  the  company. 
Mr.  Copeland  will  act  as  direct  office 
representative  in  all  territories  east  of 
the  Mississippi  and  will  help  to  build  up 
electrical  wholesale  business. 


“Mazda”  Lamp  Prices 
Reduced 

For  the  eleventh  time  since  1920  the 
General  Electric  Company  has  an¬ 
nounced  a  reduction  in  the  prices  of 
“Mazda”  incandescent  lamps  effective 
July  1.  The  reductions  average  14  per 
cent  and  apply  to  types  which  repre¬ 
sent  about  82  per  cent  of  the  total  con¬ 
sumption  of  large  “Mazda”  lamps.  The 
company  states  that  this  reduction 
brings  the  prices  to  less  than  half,  or 
about  45  per  cent,  of  the  1914  average. 
This  great  reduction  in  price  becomes 
even  more  impressive  when  one  con¬ 
siders  that  during  the  same  period  the 
lighting  efficiency  of  “Mazda”  lamps 
has  been  tremendously  increased,  the 
cost  of  materials  has  gone  up,  and  the 
average  wage  paid  to  lamp  makers  has 
more  than  doubled. 

It  is  because  the  public  has  concen¬ 
trated  the  bulk  of  demand  on  the  five 
lamps  in  the  standard  line  of  inside 
frosted  “Mazda”  lamps  that  the  Gen¬ 


Old  Price, 

New  Price, 

Lamp  Sice 

Cents 

Cents 

25  watt . 

23 

20 

40  watt . 

23 

20 

50  watt . 

25 

22 

60  watt . 

25 

22 

100  watt . 

40 

35 

eral  Electric  Company  has  been  able 
to  achieve  increasing  efficiency  in  mass 
production  and  greater  economies  in 
lamp  distribution.  The  policy  of  the 
General  Electric  Company,  as  has  been 
declared  by  President  Gerard  Swope, 
is  that  the  savings  thus  achieved  be 
shared  with  the  public.  The  policy  is 


Brown  Boveri  Approves  Sale 
of  Part  of  Holdings 

The  proposal  to  sell  part  of  the  hold¬ 
ings  of  the  American  Brown  Boveri 
Corporation,  as  reported  in  the  June  23 
issue  of  the  Electrical  World,  was 
approved  this  week  by  holders  of 
founders’  stock  at  a  special  meeting 
called  for  the  purpose.  The  company 
will  sell  its  entire  stock  holdings  in  the 
Moloney  Electric  Company  of  St. 
Louis  to  Stifel,  Nicolaus  &’ Company  of 
St.  Louis  and  its  shipbuilding  business 
at  Camden,  N.  J.,  to  Laurence  R. 
Wilder,  a  director  of  the  American 
Brown  Boveri  Company,  who,  with  his 
associates,  has  organized  the  Trans¬ 
oceanic  Corporation.  Both  holdings 
will  be  sold  for  cash.  The  sales  will 
enable  the  corporation  to  retire  its 
bonded  debt  of  slightly  more  than 
$5,000,000,  to  repay  its  bank  loans  and 
to  reduce  the  outstanding  preferred 
stock  by  $1,000,000. 

Hubbard  Adopts  Display 
Truck  for  Touring  Country 

Exhibited  for  the  first  time  at 
Young’s  Million  Dollar  Pier  during  the 
week  of  the  51st  National  Electric 
Light  Association  convention  at  At¬ 
lantic  City,  the  Hubbard  “Linebuilder,” 
as  shown  in  the  illustration,  will  be 
used  to  demonstrate  the  company’s  line 
of  pole-line  hardware  and  Peirce  con¬ 
struction  specialties.  The  display  truck 
consists  of  a  2i-ton  White  truck  chassis 
with  a  special  body.  The  equipment  is 
displayed  as  used  in  the  field  and  there 
are  a  number  of  loose  samples  for 
inspection.  It  is  intended  to  make  a 
tour  of  the  country  with  the  truck  so 
as  to  place  before  companies  or  in¬ 
dividuals  interested  a  complete  line  of 
Hubbard  products.  The  tour  will  be 
conducted  by  Hubbard  sales  engineers, 
who  will  have  charge  of  the  display 
truck  while  it  is  in  their  territories. 


Hubbard  “Linebuilder”  with  samples  of  pole-line  hardware  and  co^istruction 
specialties  displayed  as  used  in  the  field 
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Table  I 


Data  on  Output  and  I 

Syst 


These  data  include  all  lighting,  power  and  electric  railw 


Company* 

or 

System 


System 
Peak  Load 
Kw. 

(Instan¬ 

taneous) 


System 
Peak  Load 
(Est.  Over 
Thirty- 
Minute 
Period) 
Kw. 

(5) 


Date  of 
Instantaneous 
System 
Peak 


Output  for  Year 


itput  tor  le 
Kw.-Hr. 
(Including 
Purchased 
Energy) 


United  States 


Buffalo,  Niagara  &  Eastern  Power  Corporat  on  System  (C). 
C  mmonwealth  Edison  Company . 

_ a  All*  1  ^  ^  * 


Edison  United  &  Allied  Co  'panies*... 
Southern  California  Edison  (Company. 
Paci£c  Gas  &  Electric  Company  .. . . . 


732,400 
0 


6  Southeastern  Power  &  Light  Company  System.. 

7  The  Detroit  Edison  Company . 

8  The  Philadelphia  Electric  ^mpany  System  (7^. 

9  Duke  Power  Company* . , 

0  The  West  Penn  Electric  Company . 


Public  Service  Electric  &  Gas  Company  (N.  J.) . 

North  American  Company  (Mo.,  Ill.  &  Iowa  System) 
The  Montana  Power  Company . 


The  Montana  Power  Company . 

Western  Pwr.  Corp.  Subs.  (Cal.  Properties  Sys.)  N.  Am.  Co. 
Duquesne  Light  Company . 


Mohawk  Hudson  Power  Corporation  System . 

The  Cleveland  Electric  Illuminating  Company . 

The  Ohio  Power  Company . 

New  England  Power  Association  and  Subsidiaries*. 
Appalachian  Electric  Power  Company . 


715,1  0 

A  1  z 

3 


Dec.  13 
Dec.  9 
July  29 


4,634,341,084 

3,778,380,000 

2,877,090,621 

2,421,357,098 

2,322,015,035 


475,000  (n)  Oct.  24 


443,800 

447.300 

398.300 
332,405 


Dec.  20 
Dec.  19 


2,215,947,000 

2,142,549,100 

1,860,613,091 

1,745,776,428 

1,727,565,353 


422,000 


216,000 


21  North  American  Company  (Wisconsin-Michigan  System). 

22  Brooklyn  Edison  Company,  Inc . 

23  Columbia  Gas  6c  Electric  Corporation  System* . 

24  Consumers  Power  Company . 

25  Pennsylvania  Power  &  Light  Company . 


229,314 
265,000 
213,000 
225,919 
(A)  203,002 


Public  Service  Company  of  Northern  Illinois . 

Northern  States  Power  Company  (Del.)  and  Subsidiaries. 

Puget  Sound  Power  &  Light  Company . 

Consolidated  Gas  Elec.  Lt.  &  Pwr.  Co.  of  Baltimore . 

Utah  Power  &  Light  Company . 


158,453 


(A)  118,678 


31  Pennsylvania-New  Jersey  Power  System  (F).. 

32  The  Edison  Electric  Illuminating  Company  of 


The  Tennessee  Electric  Power  Company.. 
Pennsylvania  Water  &  Power  Company.. 
The  Washington  Water  Power  Company. 


Boston. 


140,000 

224,508 

137,800 

127,000 

128,120 


187,900 

274,000 

(c) 

257,700 

285,000 

(o) 

243,650 

263,000 

225,804 

(G) 

154,044 

(c) 

155,453 

165,000 

ib) 

132,350 

Nov.  28 
Dec.  6 
Mar.  I 


July  20 
Jan.  24 


1,701,886,359 

1,449,881,883 

1,366,997,834 

1,351,590,977 

1,328,526,578 


(o)  May  25 
Dec.  13 
Mar.  10 
(o)  Dec.  19 
April  16 


1,249,808,094 

1,138,838,831 

1,131,133,000 

1,104,515,942 

1,095,378,000 


Oct.  5 
Dec.  22 
Nov.  9 
Sept.  20 
(A)  Dec. 


1,026,886,645 

957,946,741 

936,704,222 

930,285,847 

908,579,200 


Dec.  21 
Nov.  21 
(A)  Sept. 


884,762,116 

839,375,628 

787,258,688 

786,877,691 

784,402,000 


129,000 
(r)  120,200 

113,570 


June  28 
Dec.  19 


Jan.  27 
Dec.  9 
Dec.  28 


782,173,960 

748,502,053 

651,397,468 

634,248,100 

633,019,740 


City  of  Los  Angeles,  Bureau  of  Power  6c  Light. 
Penn^lvania-Ohio  Power  6c  Light  Company.., 
War  Department,  U.  S.  A.  (Muscle  Shoals).. . . 

Ponland  Electric  Power  Company . 

Ohio  Public  Service  Compan 


133,300 


125,540 


132,400 
ib)  113,234 
120,185 
(b)  120,900 

(r) 


Dec.  21 
Feb.  15 
Nov.  29 
Dec.  30 
fp)  luly  27 


584,279,702 

574,290,447 

565,609,500 

495,663,700 

4^.593.161 


41  I  Kansas  Gty  Power  &  Li^t  Company . 

Carolina  Power  &  Light  Company .  . 

Pennsylvania  Group  of  Assoaated  Gas  &  Electric  System* 


Virginia  Electric  &  Power  Company. 


(A)  101,000 
89,500 
97,580 


(A)  120,806 


87,000 

97,580 

(a)  88,200 


(m)  Dec.  15 
(A)  Dec. 
Feb.  15 
Dec.  13 
Dec.  9 


488,156,281 

426,426,000 

413,209,393 

411,462,360 

409,680,096 


Minnesota  Power  6c  Light  Company. . . 
Oklahoma  Gas  &  Electric  Company... . 
Indiana  &  Michigan  Electric  Company. 

Potomac  Electric  Power  Company . 

Toledo  Edison  Company . 


(^)  77,950  .  (^)Nov. 


90,110 

101,000 


98,500 
(c)  81,400 


Dec.  13 
Dec.  19 
(o)  Dec.  19 


401,856,000 

399,543,412 

390,808,000 

383,128,587 

382,228,176 


Northern  Ohio  Power  6c  Light  Company.. 
The  California  Oregon  Power  Company... 

Houston  Lighting  &  Power  Company . 

Texas  Power  6c  Light  Company* . 

Turners  Falls  Power  6c  Electric  Company. 


(A)  75,000  .  (A)  Oct. 

(A)  84,200  .  (A)  Sept.  14 


379,630,884 

374,724,290 

362,094,000 

355,707,000 

354,762,797 


The  Connecticut  Light  &  Power  Company. 
Rochester  Gas  6c  Electric  Corporation . 


354,047,654 

352,809.582 


Average 
Load 
in  Kw. 
1927 


Peak  Load 
Peak  Load  (Est.  Over 


Kw. 

(Instan¬ 

taneous) 


Thirty- 

Minute 

Period) 

Kw. 

(10) 


529,000 


68  ,800 


276,300 

265,100 


422,700 

406,970 


682,800 

867,000 

710,714 


253,000  (B) 
244,500 
212,400 
199,300  ... 
197,200  ... 


420,000 
439,000  (a) 
444,000 

. (c) 

. (b) 


400,000 

435,000 

431,500 

337.040 

313,040 


194.300 
165,500 
156,000 

154.300 
151,700 


415,000 

278,121 

188,400 

251,660 

284,280 


408,000 


186,  00 


142,700 
130,000 
129,100 
126,000  l(r) 
125,000 


287,119 

202,000 

179,200 

205,000 


251.500 

280.500 


185,000 


117.200 
109,300 
106,900 

106.200 
103,700 


210,420 

265,200 


259,750 


118,113 

194,402 


186,800 


101,000 

95.800 
89,900 

89.800 
89,500 


181,677 

135,665 


120,270 


139,809 

172.600 

134.600 
162,500 


89,300 

85.400 

74.400 

72.400  (*) 
72,260 


150,000  1(f) 
190,276 
136,800 

120,000  1(f) 

103,783 


142,240 


114,500 


66,700 

65.600  (f) 

64.600 

56.600  (A) 
56,600 


121,700 
120,667 
106,400 
121,300  |(f) 


118,600 

107,400 


55.700 

48.700  (L) 
47,200  (b) 
47,000 

46.700  ... 


79,700  1(A) 
95,000 
88,330 
91,500 
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Peak  Load  of  Largest  Generating 
terns  in  North  America 


ilway  systems  in  the  United  States,  Canada  and  Mexico  having  yearly  output  in  excess  of  100,000,000  kw.-hr.  duri 


1926 

Date  of 

Output  for  Year 
kw.-Hr. 

Instantaneous 

Peak 

(M) 

(12) 

Dec.  9 

4,463,911,125 

Dec.  15 

3,482,632,000 

Dec.  20 

2,554,025,704 

Nov.  9 

2,227,879,772 

Dec.  22 

2,157,886,980 

Oct.  8 

1,966,393,998 

Sept.  15 

2,025,063,700 

Dec.  20 

1,749,016,316 

(o)  Dec.  13 

1,433,759,975 

(o)  Dec.  8 

1,514,609,984 

Dec.  13 

1,560,801,782 

Dec.  8 

1,337,733,243 

Oct.  15 

1,379,194,095 

July 

1,334,964,749 

Dec.  15 

1,332,033,978 

Nov.  30 

1,157,858,730 

Dec.  15 

1,118,294,193 

Oct.  20 

1,109,315,094 

(o)  Oct.  20 

716,087,950 

Oct.  20 

975,664,102 

Dec.  15 

959,430,412 

Dec.  21 

874,023,045 

Nov.  9 

809,134,896 

Nov. 

858,001,300 

Dec.  13 

720,018,554 

Dec.  6 

805,380,692 

Dec.  20 

708,450,887 

Dec.  2l 

802,768,634 

Dec. 

801,444,000 

Oct.  20 

937,689,159 

Dec.  17 

673,760,354 

Jan.  12 

653,812,207 

June  22 

631,681,400 

Dec.  22 

571,833,994 

Dec.  3 

521,136,258 

Dec.  22 

543,152,601 

Nov.  1 1 

439,380,300 

Dec.  17 

476,272,500 

(o)  Jan.  15 

535,078,589 

(m)  Oct.  19 

365,170,871 

Nov.  23 

(L)  426,399,670 

395,333,291 

Dec.  1 

398,348,320 

(n)  Dec.  9 

377,662,174 

Oct. 

399,825,337 

Nov.  29 

207,140,920 

Nov.  16 

318,395,010 

Dec.  15 

350,024,224 

May  26 

350,695,351 

Dec.  6 

356,040,480 

293,010,721 

Dec. 

263,299,360 

Dec. 

339,468,000 

Oct.  6 

321,816,370 

(o)  Dec.  15 

286,218,156 

Peak  Load 
i  Kw. 
(Instan¬ 
taneous) 


509,580 

398,000 

291,555 

255,004 

246,334 

224,210 

231,200 

199,659 

163.500 
172,901 

187,000 

152.500 
157,442 
152,500 
152,059 


131,900 
127,555 
103,150  (n 
77,800  (f> 
100,323  ... 


Date  of 
Instantaneous 
Peak 


Dec.  23 
Dec.  21 
July  22 
Nov.  4 

Oct.  22 
Oct.  2 
Dec.  10 
(o)  Jan.  12 


Dec.  9 
Dec.  15 
Aug.  14 


Output  for  Year 


tput  tor  1 
Kw.-Hr. 


Peak  Load 
Kw. 

(Instan¬ 

taneous) 


Date  of 
Peak 


Output  for  Year 


3,091,424,000 

2,262,620,409 

1,987,661,654 

2,001,474,640 


1,196,244,494  ... 
1,732,420,700 
1,521,639,979 
1,187,872,330  (o) 
1,316,521,920  ... 


Dec.  19 
Dec.  23 
Mar.  10 
Dec.  19 


2,787,090,000 

2,056,432,473 

1,664,151,512 

1,887,113,680 


335,800 

334,048 

287,000 


Nov.  21 
Dec.  22 
Dec.  16 


1,358,318,172 

1,200,506,087 

1,234,052,127 


271,200 


Dec.  16 


171,100  (n)  Nov.  24 


251,375 


Dec.  17 


181,600  (n)  Dec.  22 
165,200  (o)  Jan.  20 


1,230,292,597 

809,964,028  ... 
989,409,700 
890,509,813  ... 
681,696,046  (o) 


335,689 

159,156' 

'239,386' 


Dec.  22 


Dec.  15 


Dec.  16 


1,460,631,400 

1,313,297,283 

1,054,909,770 

1,196,885,215 

1,198,240,840 

r,i2i,'2'4'5',976' 

r,693,'9'3'9',86i' 


227,954 

r5r,266' 


Dec.  10 
'Dec.'  1  ' 


865,079,266 

’562,’8'o'2',446' 


187,275 

'l'3'9,3i4' 


109,500 

99,774 


203,904 

228,000 


Dec.  4 
Dec.  17 


849,064,272 

783,019,562 


156,179 

201,600 


Dec.  16 
Dec.  23 


595,329,699 

684,632,824 


138,291 

180,000 


Date  of 
Peak 


624,000 
555,433 
312,500 
306,945  I  Dec.  12 


303,600  Dec.  5 

299,430  Dec.  27 

270,800  Dec.  1 1 


282,654  Dec  5 
r5'6',566'  '  'jul'y  '26' 


219,500  Nov.  20 


Dec.  20 
'6i:t.'  '2'3' 


Nov.  27 
Dec.  20 


157,332 
130,403 

70,708  (d>  166,390  Dec.  9 

91,938  168,659  Dec.  2 

80,373  131,468  Dec.  10 

91,640  (6v>  160,700  (o)  Dec.  21 


Sept.  15 


112,343 


107,000 

79,909 

74,636 

72,100 

65,277 


59,490 
58,662  (t> 
50,157  .,1. 

54.200  (d' 

43,450  (m) 
48,700 

45.200 
45,475  .... 
43,114  («) 


36,311  (6) 
65,068 
40,118  (k) 

38,745  («) 
32,737  (/) 
30,000 

38.800 

36.800 

32,766  (6) 


203,199 

155,000 


109,860 


Dec.  1 
Dec.  1 1 
Nov.  13 
Oct.  30 

Dec.  1 6 


686,548,440 

707,995,258 

if)  615,092,925 
742,601,203 
632,626,358 
718,195,433 
744,186,000 


648,078,358 

654,488,668 

513,962,900 

515,523,750 

479,878,822 


Dec.  5 
Dec.  22 

Dec.  5 
Dec.  5 
Dec.  19 
Dec.  23 
Dec. 


602,152,714 

630,923,200 

{E)  514,065,402 
691,099,810 
607,067,218 
648,307,210 
749,653,000 


139,849 

116,45) 

98,017 

149,196 

124,300 

138,41) 

105,452 


101,162 


Nov.  24 
Dec.  10 
April  16 
Dec.  19 

Dec.  22 


^  1 

105,500 

(o)  Dec.  1 8 

421,155,600 

(o)  91,600 

(o)  Dec.  19 

losfeo 

D*c.  2 

522,063,648 

121,008 

Z>«e.  3 

71,000 

Dec.  4 

339,117,030 

(fn)  67,723 

Dec.  4 

46,000 

Nov. 

160,646,601 

25,000 

Dec. 

84,765 

Dec.  22 

341,630,292 

69,300 

Dec.  16 

79,440  («)  Dec.  15 


304,400,743 


75,484 
45,000 
58,390  (o) 
84,000 
81,500 


Oct. 
Nov.  24 
Dec.  I 
Dec.  16 
Oct.  21 


43,400  (n)  Jan.  27 
67,180  Oct.  20 
39,250  Dec. 

57,830  Sept. 

71,800  July  2 


364,574,445  (o) 
156,979,298 
180,932,804  (o) 
318,700,406 
350,518,281 

304,116,460  (n) 
251,310,788 
199,847,650 
264,399,000 
317,772,280 

287,165,218 


.  Dec.  23 

68,375  Sept.  29 

36,456  Nov.  15 

33,300  (o)  Dec.  1 1 
77,000  Dec.  23 

77,000  Dec.  15 


Jan.  9 
Dec.  10 
Nov.  25 
Sept.  4 
Nov.  8 


564,459,887 

477,593,985 

487,859,000 

426,053,680 

437,209,701 

341,939,101 

'394,'or3,726’ 

417,54^531 

315,582,737 

100,538,848 

298,707,292 

‘276,'66'3,i78' 

340,181,750 

129,946,323 

133,329,990 

286,695,035 

279,848,936 

267,074,055 

180,554,058 

161,307,120 

262,187,000 

238,574,255 

227,558,428 


Sept.  18 


Dec.  4 
Nov.  26 
Dec.  19 
Dec.  19 
Dec. 


Dec.  10 
March  5 


Dec.  13 


Dec.  20 


Dec.  8 


Dec.  27 


Dec.  1 0 
Nov.  20 


57 


I 


3?-  I 

I 
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utput  and  Peak  Load  of  Largest  < 

Systems  in  North  Americf 


lude  all  lighting,  power  and  electric  railway  systems  in  the  United  States,  Canada  and  Mexico  having  yearly  output 


Output  for  Year 
of  kw.-Hr. 

neout  (Including 

m  Purchased 

k  Energy) 


4,634,341,084 

3,778,380,000 

2,877,090,621 

2,421,357,098 

2,322,015,035 


2,215,947,000 

2,142,549,100 

1,860,613,091 

1,745,776,428 

1,727,565,353 


1,701,886,359 

1,449,881,883 

1,366,997,834 

1,351,590,977 

1,328,526,578 


1,249,808,094 

1,138,838,831 

1,131,133,000 

1,104,515,942 

1,095,378,000 


1,026,886,645 

957,946,741 

936,704,222 

930,285,847 

906,579,200 


884,762,116 

839,375,628 

787,258,688 

786,877,691 

784,402,000 


782,173,960 

748,502,053 

651,397,468 

634,248,100 

635,019,740 


584,279,702 

578,290,447 

565,609,500 

491,663.700 

4^.593.161 


488,156,281 

426,426,000 

413,209,393 

411,462,360 

409,680,096 


401,856,000 

399,543,412 

390,808,000 

383,128,587 

382,228,176 


379,630,884 

374,724,290 

362,094,000 

355,707,000 

354,762,797 


^54  P47 


Peak  Load 
Kw. 

(Instan¬ 

taneous) 


Peak  Load 
(Est.  Over 
Thirty- 
Minute 
Period) 
Kw. 
(10) 


Date  of 
Instantaneous 
Peak 


Output  for  Year 


tput  tor  I 
kw.-Hr. 


Peak  Load 
Kw. 

(Instan¬ 

taneous) 


Date  of 
Instantaneous 
Peak 


529,000 

431.300 
328,400 

276.300 
265,100 


68  ,800 
897,000 
731,964 
472,700 
406,970 


682,800 
867,000 
710,714 


Dec.  9 
Dec.  15 
Dec.  20 
Nov.  9 
Dec.  22 


4,463,911,125 

3,482,632,000 

2,554,025,704 

2,227,879,772 

2,157,886,980 


509,580 

398,000 

291,555 

255,004 

246,334 


809,000 

656,312 

395,900 

380,084 


Dec.  23 
Dec.  21 


253,000  (B) 
244,500 
212,400 
199,300  ... 
197,200  ... 


420,000 


400,000 


439,000  (a)  435,000 


444,000 


431,500 

337.040 

313,040 


Oct.  8 
Sept.  15 
Dec.  20 
in)  Dec.  13 
(o)  Dec.  8 


1,966,393,998 

2,025,063,700 

1,749,016,316 

1,433,759,975 

1,514,609,984 


224,210 
231,200 
199,659 
163,500  |(r> 
172,901 


291,000 

391,000 

387,200 

297,705 


Dec.  10 
(o)  Jan.  12 


194.300 
165,500 
156,000 

154.300 
151,700 


415,000 

278,121 

188,400 

251,660 

284,2^0 


408,000 
186, ’66’ 


Dec.  13 
Dec.  8 
Oct.  15 
July 
Dec.  15 


1,560,801,782 

1,337,733,243 

1,379,194,095 

1,334,964,749 

1,332,033,978 


187,000 

152,500 

157,442 

152,500 

152,059 


367,048 

258,623 

172,600 


Dec.  15 


271,200 


142,700  ... 
130,000 
129,100 
126,000  (c) 
125,000 


287,119 

202,000 

179,200 

205,000 


251.500 

280.500 


185,000 


Nov.  30 
Dec.  15 
Oct.  20 
(o)  Oct.  20 
Oct.  20 


1,157,858,730 

1,118,294,193 

1,109,315,094 

716,087,950 

975,664,102 


131,900  \iH- 
127,555 


251,375 


100,323 


117.200 
109,300 
106,900 

106.200 
103,700 


210,420 

265,200 


118,113 

194,402 


259,750 

*186,866’ 


Dec.  15 
Dec.  21 


959,430,412 

874,023,045 


109,500 

99,774 


Nov.  9 
Nov. 


809,134,896 

858,001,300 


Dec. 

16 

in) 

Nov. 

24 

Dec. 

17 

in) 

Dec. 

22 

io) 

Jan. 

20 

Dec. 

4 

Dec. 

17 

Sent. 

is 

101,000 

95.800 
89,900 

89.800 
89,500 


181,677 

135,665 


120,270 


139,809 

172.600 

134.600 
162,500 


Dec.  13 
Dec.  6 
Dec.  20 
Dec.  21 
Dec. 


720,018,554  (G) 

805,380,692 

708,450,887 

802,768,634 

801,444,000 


70,708  1(d)  166,390 
91,938 


Dec.  1 0 


91,640  m  160,700  (o)  Dec.  21 


89,300 

85.400 

74.400 

72.400  it) 
72,260 


150,000  ic) 
190,276  ... 
136,800 
120,000  ic) 
103,783 


142,240 


Oct.  20 
Dec.  17 


132,000 

114,500 

97,500 


937,689,159 

673,760,354 

653,812,207 

631,681,400 

571,833,994 


107,000 

79,909 

74,636 

72,100 

65,277 


1  115,000 


Dec.  1 
Dec.  1 1 
Nov.  13 
Oct.  30 


66,700 

65.600  ic) 

64.600 

56.600  ik) 
56,600  , 


121,700 
120,667 
106,400 
121,300  ic) 


120,200 

125,000 

102,500 

118,600 

107,400 


Dec.  3 
Dec.  22 
Nov.  1 1 
Dec.  17 
Co)  Jan.  15 


521,136,258 

543,152,601 

439,380,300 

476,272,500 

535,078,389 


59,490  ij  109,860  Dec.  16 

58,662  (ip  100,000  . 

50,157  . 

54,200  (4  105,500  (o)  Dec.  18 


Dec.  1 6 


55.700 

48.700  (L) 
47,200  (6) 
47,000 

46.700  ... 


79,700  (A) 
95,000  ... 
88,330 
91,500 


(m)  Oct.  19 


Nov.  23 
Dec.  1 
(n)  Dec.  9 


365,170,871 
(L)  426,399,670  (Z.) 
395,333,291 
398,348,320 
377,662,174 


43,450  |(m) 
48,700 
45,200 
45,475 
43,114  |(„) 


Oct. 
Nov.  29 
Nov.  16 
Dec.  15 
May  26 


399,825,337 

207,140,920 

318,395,010 

350,024,224 

350,695,351 


356,040,480 

293,010,721 

263,299,360 

339,468,000 

321,816,370 


(o)  Dec.  15 


I  ■'  ■ 


A  LicCLiic  A  OV^cl  Luiu^^uy. 

Toledo  Edison  (Company . 


286.218.156 
tui,UU0  I  Vi 


^2.766  irM 


Dec.  tv 
io)  Dec.  19 


Output  for  Year 


Peak  Load 
Kw. 

(Instan¬ 

taneous) 


3,091,424,000 

2,262,620,409 

1,987,661,654 

2,001,474,640 


717,000 

615,283 

330,660 

343,701 


1,196,244,494 

1,732,420,700 

1,521,639,979 


335,800 

334,048 


1,187,872,330  (o)  287,000 
1,316,521,920  . 


1,358,318,172 

1,200,506,087 

1,234,052,127 


1,230,292,597 


335,689 
*1*59,  iso* 
*239,386’ 


809,964,028  . 

989,409,700  227,954 

890,509,813  . 

681,696,046  (o)  151,200 


849,064,272 

783,019,562 


156,179 


686,548,440 

707,995,258 


615,092,925  |(Z))  115,392 
742,601,203 


632,626,358 

718,195,433 

744,186,000 


648,078,358 

654,488,668 

513,962,900 

515,523,750 


479,878,822 

417,368,862 


421,155,600  |(o) 
522,063,648 


91,600  |(o)  E 
•1 


160,646,601 

341,630,292 


304,400,743 


156,979,298 


318,700,406 

350,518,281 


251,310,788 

199,847,650 

264,399,000 

317,772,280 


(«) 

67,723 

25,000 

. . . . 

69,300 

io) 

68,375 

36,456 

io) 

33,300 

77,000 

77,000 

in) 

47,400 

36,222 

33,100 

53,400 

56,700 

287,165,218 


1924 


1923 


1921 


^■54  04?  f*:-*  I  40  400  I  _ 

i  yjLKtiUJi*.  JLtcctiic  i.O'ftCl  Cwiu|><tuy. 


<0^  Dec.  15 


286.218.156 


^2.766  IrM 


Toledo  Edison  Company. 


Northern  Ohio  Power  &  Light  Company .  51 

The  California  Oregon  Power  Company .  52 

Houston  Lighting  &  Power  Company .  53 

Texas  Power  &  Light  Company* .  54 


Texas  Power  &  Light  Company* .  54 

Turners  Falls  Power  &  Electric  Company .  55 


The  Connecticut  Light  &  Power  Company .  56 

Rochester  Gas  &  Electric  Corporation .  57 

Idaho  Power  Company .  58 


Indianapolis  Power  &  Li^ht  Company* .  59 

New  Orleans  Public  Service,  Inc .  60 


Central  Indiana  Power  Company  Subsidiaries .  61 

Central  Illinois  Public  Service  Company .  62 

Birmingham  Electric  Company .  63 

Public  Service  Company  of  Colorado .  64 

Southern  Sierras  Power  Company  (S) .  65 


City  of  Seattle,  Department  of  Lighting .  66 

Wisconsin  Power  8e  Light  Company .  67 

Michigan  Northern  Power  Company .  68 

Northern  Indiana  Public  Service  Company  (K) .  69 

South  Carolina  System  (fF) .  70 


Emoire  District  Electric  Company .  7| 

Columbus  Electric  &  Power  Company  and  Subsidiary .  72 

Northwestern  Electric  Company^ .  73 

Columbus  Railway,  Power  &  Light  Company .  74 

Louisiana  Power  &  Light  Company  (0)* .  75 


Los  Angeles  Gas  &  Electric  Corporation .  76 

Texas  Electric  Service  Company .  77 


Texas  Electric  Service  Company .  77 

Scranton  Electric  Company .  78 

Interstate  Public  Service  Company .  79 

Louisville  Gas  &  Electric  Company  (Del  )  and  Subsidiaries .  80 


Penn  Central  Light  &  Power  Company .  81 

United  Illuminating  Company  (  U) .  82 

Kansas  Gas  &  Electric  Company .  83 

Central  Maine  Power  Company  (/) .  84 

Hartford  Electric  Light  Company .  85 

Florida  Power  &  Light  Company .  86 

Illinois  Electric  Power  Company .  87 

Central  Hudson  Gas  &  Electric  Corporation .  88 

Salt  River  Valley  Water  Users’  Association .  89 

Nebraska  Power  Company .  90 


C^ity  of  Tacoma,  Light  Division,  Dept.  Pub.  Util .  91 

East  Penn  Electric  Company .  92 

Kentucky  Utilities  Company .  93 

Arkansas  Power  &  Light  Company .  94 

City  of  Cleveland,  Division  of  Light  &  Power .  95 


Blackstone  Valley  Gas  &  Electric  Company. 

Atlantic  City  Electric  Company . 

Gulf  States  Utilities  Company . 


Dec,  ly 
(0)  Dec.  19 


(^)  75,000  .  (A)  Oct. 

(A)  84,200  .  (A)  Sept.  14 


80,150 
(A)  70,245 


Nov.  28 
(A)  Dec. 


U)' 

66,500 

74,100 

(aY 

53,811 

57,600 

75,000 

(N) 

(i) 

62,000 

(^) 

74,220 

48,100 

{A)  Oct. 


Sept.  7 
(n)  Dec.  6 
(A)  Dec. 


(f)  63,980 


July  13 


Dec.  9 

(N) 

iq)  Dec.8 
Nov.  30 
Sept.  23 


(c)  61,000 

73,000 


(0)  Aug.  31 
May  25 
(A)  Dec. 
Dec.  8 


Dec.  21 


.  Feb.  15 

46,880  Oct.  20 


\(A)  44,600 


(A)  Dec. 
(0)  Dec.  16 


Feb.  17 


(A)  65,364 

53,010 


53,275 
(A)  41,900 


(A)  Jan.  12 
Dec.  7 
(0)  Dec.  15 
Aug.  24 
(A)  Dec.  21 


61,500 
(A)  36,420 

45,800 


61,500  Dec.  30 

. (A)  Dec.  20 

44,000  Dec.  5 


Dec.  19 


New  Bedford  Gas  &  Edison  Light  Company .  96 

Dallas  Power  &  Light  Company .  97 

Pacific  Power  &  Light  Company .  98 

Kentucky  &  West  Virginia  Power  Company .  99 

Memphis  Power  &  Light  Company .  100 


Jan. 4 

(A)  Dec.  23 
(A)  Dec. 
Aug.  8 
(A)  Dec. 


Gulf  States  Utilities  Company .  103 

Wisconsin  Public  Service  Corporation .  104 

Central  Georgia  Power  Company .  105 


(0)  Dec.  7 
Sept.  3 


July  20 


Fort  Worth  Power  &  Light  Company .  106 

Edison  Electric  Company  of  Lancaster,  Pa .  107 

Public  Service  Company  of  Oklahoma .  108 

Central  Illinois  Light  Company .  109 

Des  Moines  Electric  Light  Company .  jlO 


Indiana  Service  Corporation .  1 1 1 

Moling  Rock  Island  Mfg.  Company .  112 

San  Die^  Consolidated  Gas  &  Electric  Company .  j  |3 

Central  Power  &  Light  Company .  114 

Cumberland  County  Power  &  Light  Company .  1I5 


Nov.  30 
Nov.  28 


Salem  Electric  Lighting  Company .  .  116 

Tampa  Electric  Company  and  Subsidiaries .  117 

The  Worcester  Electric  Light  Company .  j  18 

Delaware  Electric  Power  Company* .  |]9 

Fall  River  Electric  Light  Company .  120 


Dec.  16 
Jan.  I 
Dec.  13 
(0)  Dec.  21 
Nov.  28 


121  The  Staten  Island  Edison  Corporation .  121 

122  Indiana  General  Service  Company .  122 

123  Augusta-Aiken  Railway  &  Electric  Corporation .  |23 

124  United  Electric  Light  Company  (Springfield,  Mass.) .  |24 


29,000  (f) 
24,600  ... 
19,200 
36,800 


Feb.  16 
Nov.  20 
Dec.  12 
Sept.  20 


382,228,176 


379,630,884 

374,724,290 

362,094,000 

355,707,000 

354,762,797 


354,047,654 

352,809,582 

352,253,000 

328,712,384 

319,842,000 


305,326,889 

301,548,168 

289,073,000 

285,892,553 

279,334,470 


277,591,025 

275,376,599 

271,701,688 

271,440,543 

266,235,456 


262,409,515 

260,726,212 

255,766,000 

254,843,000 

250,542,000 


247,191,413 
241,723,000 
237,512,000 
(P)  237,227,562 
234,238,160 


226,892,235 

222,132,700 

221,118,000 

220,727,440 


220,324,000 

214,167,000 

213,752,872 

212,368,156 

206,356,017 

201,094,000 


197,580,149 

195,180,800 

185,904,592 

183,843,000 

174,146,677 


173,617,378 

171,925,970 

171,611,000 

168,960,000 

166,244,000 


165,318,271 

157,892,000 

155,783,691 

153,364,676 

143,260,369 


(A)  April 
(A)  May  19 
Dec.  8 
Dec.  15 


140,230,159 
135,474,100 
135,199,859 
(R)  135,692,265 
134,416,934 


131,861,909 

131,017,494 

126,801,100 

120,521,353 

116,194,720 


115,393,187 

114,195,401 

112,890,480 

109,786,578 

108,254,302 


107,715,140 

105,634,000 

102,229,660 

101,315,500 


Total  (O . . 1 .  73,607,219,200 


Canada 

■  Hydro-Electric  Power  Commission  of  Ontario .  I 

Shawinigan  Water  &  Power  Company .  2 

Duke-Price  Power  Company,  Ltd .  .  3 

Montreal  Light,  Heat  &  Power  Consolidated .  4 

Laurentide  Power  Company,  Ltd .  5 


746,275  (M)  740,530 
420,300  420,300 


Dec.  1 
Oct.  18 


256,760 

126,000 


254,000 

126,000 


Dec.  14 
June  22 


4,133,501,842 

3,021,201,950 

1,719,820,588 

1,354,895,244 

853,887,000 


Canadian  Niagara  Power  Company,  Ltd. 
Winnipeg  Electric  Company  (J) 

West  Kootenay  Power  &  Light  ' 


West  Kootenay  Power  &  Light  Company,  Ltd . 

City  of  Winnipeg  Hydro-Electric  System . 

British  Columoia  Electric  Ry.  Co.,  Ltd.  (Mainland  System) 


112,000 


75,834 
ip)  87,400 


107,500 
65,600 
72,100 
(r)  86,600 


Nov.  10 
Aug.  1 1 
Dec.  13 
Dec.  21 


604.597.700 
511,103,200 

476.999.100 

358.371.100 

350.402.700 


1 1  Canada  Northern  Power  Corporation,  Ltd.  System .  1 1 

12  Dominion  Power  &  Transmission  Company,  Ltd .  12 

13  (^tawa  &  Hull  Power  Company  (  H) . . 

14  Southern  Canada  Power  Company,  Ltd - 

15  Kaministiquia  Power  Companv,  Ltd . 


Dec.  22 
Nov.  24 
N0V.8 
Nov.  10 
Nov.  28 


305,415,945 
253,859,900 
213,670,326 
125,319,394 
104  071.000 


228  176 


Uec.  15 


350,024,224 

ICA  JiQC  acl 


65,068 

I  IB 


Dec.  1 6 


287,165,218 


. (6)  69,870 

77,680  (c)  69,100 
47,990  . 


58,000  (c) 


*25,900 

25,350 

25,200 

25,175 

25,100 

24,450 

24,400 

24,240 

23,550 

22,950 


62,500  62,450 

31,000  30,600 

44,400  . 

. (c)  43,800 

67,000  (V)  67,000 

64,000  . 

43,000  42,000 


22,500 
22,300 
21,200  (i) 
21,000 
19,900  ... 


55,000  40,300 

33,366  . 

34,100  (0  34,100 

43,500  . 


18,870  ... 
18,000 
17,780  (1) 
17,500  ... 
16,350  ... 


. (6)  51,792 

29,000  . 

22,000  20,000 

. (c)  33,200 


16,000  51,500  ... 

15,470  . (f) 

15,440  . 

15,490  28,600 

15,340  32,000 


31,500  (f)  30,000 

23,140  . 


De 
D 
D 

000  Oc 


870  I  (o)  Dec.  15 
100 


790  Dec.  18 

600  (n)  Dec.  21 

_  Oct. 

000  Dec.  M 

. . . .  June  30-July  lfit2 


Dec.  14 
Dec.  7 


Dec.  8 
Dec.  21 


Nov.  23 
June  23 
Dec. 


Dec. 
Dec.  23 


Nov.  22 
Nov.  4 


Nov.  30 
Nov. 
Dec. 

(o)  Dec.  17 


(0  Dec.  21 
Dec. 


Dec.  20 


April  13 


2  (o)  Nov.  30 

S 


(o)  Nov.  17 
Dec. 


Dec.  21 


Dec.  13 


Dec.  13 


000  1  Feb.  19  &  23 


042  Nov.  19 

330  Dec.  9 


Nov.  22 


Dec.  20 
Dec.  16 


Dec.  15 
Dec.  2 


Nov.  26 


3,867,398,041 

2,557,613,443 


1,251,502,612 


591,893,200 

285,508,300 

410,327,600 

324,993,710 

333,654,900 


241,355,956 

177,990,960 


Dec.  23 
Dee.  15 


144,638.800  I 
286,695,035  70,000 

279  84R  73  nnn 


196,4 

O4,00U 

81,500 


Dec.  21 


Dec.  8 
Nov.  18 
Dec. 
Dec.  22 
July  16 


Dec.  29 


33,084  (q)  Aug.  22 
32,796  Dec.  22 


24,730  («) 

29,400 

27,100 


18,371 
(P)  27,850 

25,350 


35,800 

628,410 


(n)  31,000 


50,300 
36,400 
(0  35,000 


51,500 
(x)  30,300 


Jan.  1 
Nov.  4 
Dec. 


Dec.  17 
Aug.  6 
Dec.  8 
Dec.  14 


Dec. 
Dec.  30 


Oct. 
Dec.  29 


Dec.  21 


Dec. 
Dec.  21 


Sept.  3( 


Dec.  4 
Dec.  18 


Dec.  8 
Nov.  24 


Dec.  31 
Dec.  22 


Sept.  30 
269,870,850  70,( 

27a  All  172 


Dec.  14  I 
3i8,7UU,4U6 
350,518,281 


158,371,247 


77,000 

77,000 


28,255 

Dec.  23 
Dec.  15 


Nov.  28  1( 

r*  , '  n 
I  28o,oy3,o3> 

279,848,936 


304,116,460  (n) 

251,310,788 

199,847,650 

264,399,000 

317,772,280 


Jan.  9 
Dec.  10 
Nov.  25 
Sept.  4 
Nov.  8 


267,074,055 

180,554,058 

161,307,120 

262,187,000 

238,574,255 


287,165,218 

296,678,980 

198,959,000 


Dec.  12 
May 


227,558,428 

267,223,754 

218,464,000 


252,735,540 


Dec.  12 


226,584,380 


262,971,086 

247,311,779 

224,109,866 

244,055,341 

260,300,140 


Dec.  30 
Dec.  10 
Dec.  22 
June  7-Oct.  21 


202,871,998 

193,987,141 

216,151,037 

226,680,958 


Sept.  5 
Dec.  5 


218,245,950 

■252,186,398' 

170,852,661 


178,047,098 
204,811,841 

196,911,791  |(i?)  34,500 


Dec. 

9 

(?)  Dec. 

■9 

Dec. 

23 

Dec. 

17 

Dec. 

5 

152,125,000 


258,750,604 

149,220,978 


June  1 1 
Dec.  7 
‘Ort.  r9’ 


148,402,996 

156,732,805 

188,771,500 


May  15; 

Oct.  16  16' 

Dec.  19  15; 


184,683,171 

i97,’864,432’|(«)  39,800 


217,377,479 

208,994,394 


177,590,200 

174,943,577  l(o)  33,300 
190,355,000 


Nov.  5 
Dec. '23 
Dec.  23 
Dec.  30 
Dec. 


245,047,430 
■  i64,r62,797' 


168,403,952 

165,364,793 


43,500  Dec.  18  12: 


40,650  Dec.  5 


36,100  Dec  20  14: 


163,783,700 

154,117,396 


Dec  3  16: 

Dec  3  H 


Nov.  19 


163,178,438 


Oct  23 
Nov  22 


177,233,500 

157,662,360 


Dec  18 
Dec.  19 


166,110,700 


34,000  Dec  19  16: 


147,218,203  29,600  Dec  7  13 


151,475,140 


155,470,639 

144,739,433 

155,585,707 


Dec.  22 
Dec.  22 


121,512,151 

127,924,350 

137,304,890 


121,627,000 

138,876,293  |(o)  41,440 


Dec.  22 
Dec.  1 8 


112,743,000 

124,813,962 


782  Jan  3 
300  Dec  3 
000  Sept 


40,060  Dec  10  12 


Dec.  24 


1,157,648,660  197,565  Nov.  8  1,06 


Oct.  28 
Dec.  9 


200,520,080 

300,456,350 


39,835  Nov.  20 
32,700  Dec.  29 


8,280  Deb.  16 

5,000  Dec.  14 


238,028,571 


r 


fa 

9 


I 


379,630,884 

374,724,290 

362,094,000 

355,707,000 

354,762,797 

354,047,654 

352,809,582 

352,253,000 

328,712,384 

319,842,000 

305,326,889 

301,548,168 

289,073,000 

285,892,553 

279,334,470 

277,591,025 

275,376,599 

271,701,688 

271,440,543 

266,235,456 

262,409,515 

260,726,212 

255,766,000 

254,843,000 

250,542,000 

247,191,413 
241,723,000 
237,512,000 
(P)  237,227,562 
234,238,160 

226,892,235 

222,132,700 

221,118,000 

220,727,440 

220,324,000 

214,167,000 

213,752,872 

212,368,156 

206,356,017 

201,094,000 

197,580,149 

195,180,800 

185,904,592 

183,843,000 

174,146,677 

;  173,617,378 

'  171,925,970 

171,611,000 
i  168,960,000 

166,244,000 

165,318,271 
157,892,000 
1  155,783,691 

I  153,364,676 

1  143,260,369 

I  140,230,159 

I  135,474,100 

135,199,859 
XR)  135,692,265 
!  134,416,934 

I  131,861,909 

131,017,494 
126,801,100 
120,521,353 
116,194,720 

115,393,187 

114,195,401 

112,890,480 

109,786,578 

108,254,302 

107,715,140 

105,634,000 

102,229,660 

101,315,500 

;  73,607,219,200 


4,133,501,842 

3,021,201,950 

1,719,820,588 

1,354,895,244 

853,887,000 

604.597.700 
511,103,200 

476.999.100 

358.371.100 

350.402.700 

305,415,945 

253,859,900 

213,670,326 

125,319,394 

104,071,000 


*25,900 

25,350 

25,200 

25,175 


Nov.  10 
rov.28 


(b)  69,870 

(f)  69,100 


(f)  55,100 


(o)  Dec.  15 


Dec.  18 
(n)  Dec.  21 
Oct. 

Dec.  14 

June  30-July  1  &2 

Dec.  14 
Dec.  7 

Dec.  8 
Dec.  21 

Nov.  23 
June  23 
Dec. 


350,024,224 

350,695,351 

356,040,480 

293,010,721 

263,299,360 

339,468,000 

321,816,370 

286,218,156 

326,148,706 

266,320,000 


222,927,000  |(Z)  32,100 

334,518,201 
278,626,089 
200,750,534 
268,618,910 
273,230,332 


232,848,275 

258,765,399 

150,060,345 

227,490,211 

261,690,006 

214,669,321 

257,540,000 

237,403,000 


84,000  Dec.  16 

81,500  Oct.  21 

43,400  (n)  Jan.  27 

67,180  Oct.  20 

39,250  Dec. 

57,830  Sept. 

71,800  July  2 


Dec.  21 
Aug. 


Dec.  8 
Nov.  18 
Dec. 


58,645 

Dec.  22 

49,900 

July  16 

59,600 

Dec.  29 

(q)  33,084 

(g)  Aug.  22 

32,796 

Dec.  22 

(tt)  59,260 

Jan.  1 

52,040 

Nov.  4 

Dec. 
Dec.  23 


122,937,000 

213,459,806 


Dec.  17 


184,683,171 


1 

■ 

(c)  43,800 

(K)  67,000 

Ml 

n 

■ 

Nov.  22 
Nov.  4 


Nov.  30 
Nov. 
Dec. 

(o)  Dec.  17 
Aug.  26 

Feb. 
Aug.  20 


214,065,156 
(P)  243,812,849  |(P) 
222,310,255 

227,630,419 
115,535,700 
194,417,500 
183,268,485 

192,253,000 

173,623,725 
165,088,310 


46,300 

Aug.  6 

197,864,432 

(n) 

39,800 

56,250 

Dec.  8 

217,377,479 

48,700 

46,300 

Dec.  14 

208,994,394 

40,100 

35,666 
(q)  628,410 

Dec. 

Dec.  30 

177,590,200 

174,943,577 

(0) 

35,200 

33,300 

190,355,000 


Sept.  3 
Sept.  22 

Oct.  1 1 


(0  34,100  I  (0  Dec.  21 

Dec. 


Dec.  20 


.1(6)  51,792  1  (o)  Nov.  30 


113,107,669 

187,052,800 

195,791,000 

176,135,500 

146,560,259 

151,908,790 

164,932,820 

172,222,651 

159,430,750 

166,214,470 

137,256,705 

137,786,000 

153,976,958 

106,141,300 

100,344,073 

150,635,115 


155,794,457 

125,911,263 

‘ii7,679,234 

128,293,150 

123,632,339 

124,713,651 

123,369,160 

1' i67i?7Ui)Q 

100,874,562 

100,462,550 

105,039.000 

111,341,210 


(^) 

21,350 


(n)  31,000 


Oct. 
Dec.  29 


Dec.  21 


34,300  Dec. 

48,000  Dec.  21 


177,233,500 
157,662,360 

i  5  i, 4  75,146' 

155,470,639 
144,739,433 
155,585,707 

i  2  i, '627,666' 

138,876,293  |(o) 


30,400  Dec.  4  (w)  128,835,193 


17,800  51,500 

14,373  ix)  30,300 


183,622,525 

118,617,000  1(5)  26,400 


Sept.  30 


Dec.  4 
Dec.  18 


106,992,465 


108,316,069 

117,956,180 


108,822,300 


(f)  30,000  I  Feb.  19  &  23 


100,957,540 

104,648,573 


(M)  704,042 
392,330 

"  '252,666' 


Nov.  19 
Dec.  9 

Nov.' 22' 


Dec.  20 
Dec.  16 


109,818,700 


3,867,398,041 

2,557,613,443 

1251502, m 


591,893,200 

285,508,300 

410,327,600 

324,993,710 

333,654,900 


Dec.  15 
Dec.  2 


241,355,956 

177,990,960 


(p)  26,000 


Nov.  26 


144,638,800 


q)  Dec.  9 
Dec.  23 


Dec.  17 
Dec.  5 


Nov.  5 


Dec.  23 
Dec.  23’ 
Dec.  30 
Dec. 

Nov.  19 


Dec  18 
Dec.  19 


Dec.  22 
Dec.  22 


Dec.  22 
Dec.  1 8 


O 

Dec.  27 


Dec.  10 
Nov.  20 


Dec.  17 


Dec.  12 

22< 

Dec.  30 

2o: 

Dec.  10 

19: 

Dec.  22 

21i 

June  7-Oct.  21 

22i 

Dec.  9 

15; 

269,870,850 

273,643,372 

259,720,216 

153,500,531 

129,318,120 

225,453,000 

217,138,000 

196,432,892 

248,156,900 

222,590,000 


211,765,420 


40,100 
35,600 

’34,5i6’l  Oct.  19 


174,670,219 

162,443,207 

145,302,874 

219,653,900 

115,431,550 

26  i, ’577,6 17 


58,826 
36,310  I  Oct.  16 
30,900  Dec.  19 


43,500  I  Dec.  18 


152,681,540 

160,246,106 

152,702,800 


127,357,201 


40,650 

36,100  I  Dec  20 


143,749,060 

147,423,930 


1  Oct  23 
1  Nov  22 

! 

Dec  19 

160,464,200 

146,136,310 


136,757,822 


121,512,151 

127,924,350 

137,304,890 


133,707,946 

105,400,728 

116,676,395 


112,743,000 

124,813,962 


40,060  Dec  10 


126,621,397 


107,576,036  . 

L>ec.  4  1  i(>,«2>,UOU 

Dec.  20  251,984,618 

Dec.  14  215,785,945 

Dec.  232,684,874 

Dec.  20  131,293,165 

Nov.  22  . 

Dec.  13 
May  16 

Dec.  14 
Nov.  23 
July  24 

183,536,613 

201,796,000 

158,371,247 

193,503,573 

212,237,000 

Dec.  13 

188,000,000 

Oct. 

128,345,120 

Dec. 

July  14 

102,631,000 

186,671,850 

Nov.  3 

246,175,203 

Dec.  29 

120,698,840 

Nov.  15 

120,011,093 

Dec  7 

Dec  1 1 

Dec  14 

139,167,200 

128,445,449 

134,000,000 

Dec  6 

Dec  5 

140,272,500 

112,546,832 

Dec  18 

115,938,294 

Dec  20 

110,225,488 

Dec  21 

178,790,374 

Nov  14 


130,479,900 

97,754,000 


Dec  20 


Dec  21 


127,758,800 

95,697,600 


89,857,700 


•y  / 


emphif  Power  &  Li^t  Company. 


Biackttone  Valley  Gaa  &  Electric  Company . 

Atlantic  City  Electric  Company . 

Gulf  States  Utilities  Company . 

Wisconsin  Public  Service  Corporation .  Jo^ 

Central  Georgia  Power  Company .  |05 


(A)  Dec. 


1 66,244)000 


(0)  Dec.  7 
Sept.  3 
July  20 


165,318,271 

157,892,000 

155,783,691 

153,364,676 

143,260,369 


Fort  Worth  Power  &  Light  Company .  105 

Edison  Electric  Company  of  Lancaster,  Pa .  107 

Public  Service  Company  of  Oklahoma .  jo8 

Central  Illinois  Light  Company .  109 

Des  Moines  Electric  Light  Company .  jlO 


(A)  April 
(A)  May  19 
Dec.  8 
Dec.  15 


140,230,159 
135,474,100 
135,199,859 
(/?)  135,692,265 
134,416,934 


Indiana  Service  Corporation .  1 1 1 

Molin^Rock  Island  Mfg.  Company .  ||2 

San  Die^  Consolidated  Gas  &  Electric  Company .  ]|3 

Central  Power  &  Light  Company .  114 

Cumberland  County  Power  &  Light  Company .  ]|5 


Nov.  30 
Nov.  28 


131,861,909 

131,017,494 

126,801,100 

120,521,353 

116,194,720 


Salem  Electric  Lighting  Company.. .  116 

Tampa  Electric  Company  and  Subsidiaries .  117 

The  Worcester  Electric  Light  Company .  Jig 

Delaware  Electric  Power  Company* .  119 

Fall  River  Electric  Light  Company .  120 


The  Staten  Island  Edison  Corporation .  12| 

Indiana  General  Service  Company .  122 

AuTgusta- Aiken  Railway  &  Electric  Corporation .  123 

United  Electric  Light  Company  (Springfield,  Mass.) .  124 


27,000 

34,500 

(0) 

25,000 

(c) 

25,600 

Dec.  16 
Jan.  I 
Dec.  13 
(0)  Dec.  21 
Nov.  28 


115,393,187 

114,195,401 

112,890,480 

109,786,578 

108,254,302 


Feb.  16 
Nov.  20 
Dec.  12 
Sept.  20 


Canada 


Company, 


Canadian  Niagara  Power  Compa 
Winnipeg  Electric  Company  (/). 
West  Kootenay  Power  &  Light  C 


West  Kootenay  Power  &  Light  Company,  Ltd . 

City  of  Winnipeg  Hydro-Electric  System . . 

British  Columbia  Electric  Ry.  Co.,  Ltd.  (Mainland  System) 


1 

746,275 

(M)  740,530 

Dec. 

1 

2 

3 

420,300 

420,300 

Oct. 

18 

4 

256,760 

254,000 

Dec. 

14 

5 

6 

126,000 

126,000 

June 

22 

7 

112,000 

107,500 

Nov. 

10 

8 

65,600 

Aug. 

II 

9 

75,834 

72,100 

Dec. 

13 

10 

(p)  87,400 

(<•)  86,600 

Dec. 

21 

II 

43,690 

34,850 

Dec. 

22 

12 

56,300 

53,000 

Nov. 

24 

13 

45,100 

Nov 

.8 

14 

26,300 

Nov. 

10 

15 

23,300 

21,600 

Nov. 

28 

Mexico 

The  Mexican  Light  &  Power  Company,  Ltd.  and  Subsidiaries 
Cia.  Agricola  y  de  Fuerza  Electrica  del  Rio  Conchos . 


.  (f)  102,386  (0)  Nov. 

22,700  .  (0)  Feb.  26 


Electric  Railways 

Interborough  Rapid  Transit  Company . 

Chicago  Surface  Lines .  . 

Williamsburgh  Power  Plant  Corporation  (B.M.T.) _ 

Philadelphia  Rapid  Transit  Company . 

The  Pennsylvania  Railroad  (L.  I.  City  Gen.  Sta.) . 


300,660 

138,200 


(a)  284,660  (n)  Jan.27 


99,600  (0) 


142,000 
120,318  (n) 
87,000  I 


bee.  9 
'  Jan.  1 1 
(£)  Dec.  9 


Boston  Elevated  Railway . 

New  York  Central  Railroad  Company . 

Pacific  Electric  Railway  Company . 

New  York,  New  Haven  &  Hartford  Railroad  Company 
Chicago,  Milwaukee  &  St.  Paul  Railway . 


94,457  (Q) 
75,000  (c) 
54,000 
50,500 


Jan.  26 


Apr.  6 
Nov.  23 


Twin  City  R^id  Transit  Company 
Kansas  City  Public  Service  Compai 


Kansas  City  Public  Service  Company.. 
Norfolk  &  Western  Railway  Company. 
The  Connecticut  Company. 


Dec.  6 
Jan.  14 


S* Because  of  absorptions  and  consolidations,  and  to  avoid  dupli¬ 
cation  of  statistics,  certain  companies  separately  listed  last 
^  year  have  now  disappeared  as  shown  in  the  following  table: 

(Present  Company  Includes 

Columbia  Gas  &  Electric  Corp.  Columbia  Power  Qsi. 

System  (23)  Dayton  Power  &  Light  Co. 


Delaware  Electric  Power  Co. 
(119) 

Duke  Power  Co.  (9) 


J  Edison  United  &  Allied  Com- 
/  panies  (3) 


Union  Gas  &  Electnc  Co. 

Formerly  Wilmington  &  Phila¬ 
delphia  Traction  Co. 
Formerly  Southern  Power  Co. 
with  absorptions  of  certain 
other  properties. 

New  York  &  Queens  Elec.  Lt. 
&  Pwr.  (^.  ^ 

Westchester  Lighting  Co. 


Present  Company 
Indianapolis  Power  &  Light 
Co.  (59) 

Louisiana  Power  &  Light  Co. 
(75) 

New  England  Power  Associ¬ 
ation  &  Subs.  (19) 

Pacific  Gas  &  Electric  Co.  (5) 


Includes 

Indianapolis  Light  &  Heat  Co. 
Merchants  Heat  &  Light  Co. 
Louisiana  Power  Co. 


107,715,140 

105,634,000 

102,229,660 

101,315,500 


Total  (O . .  73,607,219,200 


4,133,501,842 

3,021,201,950 

1,719,820,588 

1,354,895,244 

853,887,000 


604.597.700 
511,103,200 

476.999.100 

358.371.100 

350.402.700 


305,415,945 

253,859,900 

213,670,326 

125,319,394 

104,071,000 


14,387,116,989 


606,245,844 

156,086,800 


762,332,644 


1,103,063,438 
(r)  577,710,827  (r) 
544,081,653 
371,731,556 
307,432,390 


137,695,684 

128,913,861 

123,759,732 

114,168,609 


4,403,351,880 


29,000 

17,780  (t)  22,000 

17,500  . (c) 

16,350  . 


16,000  51,500  ... 

15,470  . (c) 

15,440  . 

15,490  28,600 

15,340  32,000 


31,500  (c)  30,000 

23,140  . 


471,900 

345,000 

196,300 

154,700 

97,500 


711,220  (A/)  704,042 
392,330  392,330 


252,000 


252,000 


26,700  (p)  26,000 


125,900  .... 
71,900 

62.100  (0) 
42,400  .... 

35.100  (5) 


264,000  (f) 
138,100 


283,600 

198,463 

142,000 

120,290 


(0  243,925,965  (0 
222,131,354 
190,485,000 
189,691,700 
(Z)  148,560,111  (Z) 


27,800 
25,400 
21,750 
21,650  (G) 
16,950  ... 


94,490  90,195 

73,000  (i)  63,680 

52,000  46,000 

43,000  (G,c)  32,700 


15.720  . 

14.720  45,000 

14,100  38,500 

13,030  . (6) 


Pennsylvania  Group  of  Asso¬ 
ciated  Gas  &  Electric  Sys¬ 
tem  (43) 

Texas  Power  &  Light  Co.  (54) 


New  England  Power  System. 
Narragansett  Elec.  Lighting  Co. 

Western  States  Gas^  &  Electric 
Co.  (Stockton,  Richmond  & 
Eureka),  also  Coast  Valleys 
Gas  &  Electric  Co. 

Penn  Public  System. 


Oil  Belt  Power  Co. 


Present  Company 

Western  Power  Corp.  Subs. (14)  North  Ameri( 

Properties  S 
Great  Western 
San  Joaquin 
Corp. 

(a)  Actual  over  thirty-minute  period. 

(b)  Actual  over  one-hour  period. 

(c)  Estimated  over  one-hour  period. 

(d)  Includes  12,500  kw.  joint  operation  witl 
Edison  Co. 

(e)  Average  load  9,111  kw.  for  five  plants, 
14,004  kw.  for  six  plants,  eight  months. 

(/)  Includes  24,239,872  kw.-hr.  joint  operatio 
wealth  Edison  Co. 

(g)  Average  of  monthly  maximum  demands. 


042 

330 

Nov.  19 

Dec.  9 

3,867,398,041 

2,557,613,443 

441,483 

292,000 

635,485 

371,002 

Dec.  8 

Nov.  24 

3,298,347,874 

2,421,046,311 

Dec.  22 

Nov.  7 

3,026,615,156 

2,066,066,762 

520,084 

272,500 

Nov.  27 
Nov.  7 

2  “0 

li66 

000 

Nov.  22 

1,251,502,612 

142,800 

233,230 

Dec.  9 

1,175,430,654 

221,060 

Dec.  24 

1,157,648,660 

197,565 

Nov.  8 

1,08 

591,893,200 

285,508,300 

410,327,600 

324,993,710 

333,654,900 

67,600 

32,592 

46,820 

37,100 

38,088 

200 

300 

144 

200 

Dec.  1 

Jan. 

252,891,600 

Dec.  20 

Dec.  16 

Dec.  31 

Dec.  22 

261,996,380 

336,907,650 

46,065 

75,200 

Oct.  28 

Dec.  9 

200,520,080 

300,456.350 

39,835 

32,700 

Nov.  20 
Dec.  29 

ie 

12 

200 

860 

Dec.  15 

Dec.  2 

241,355,956 

177,990,960 

21,105 

20,319 

*• 

000 

Nov.  26 

144,638,800 

16,500 

Sept.  30 

107,576,036 

644 

594,046,265 

67,748 

(n)  98,991 

561,425,403 

600 

463 

000 

290 

Jan.  28 

Dec.  14 

Jan.  29 

Jan.  28 

1,063,717,242 
(r)  581,706,072 
542,141,625 
390,915,742 
286,533,764 

257,696,595 
205,649,608 
187,975,148 
209,658,870 
(Z)  138,083,293 

140,216,985 

131,186,730 

106,426,752 

115,769,700 

121,224 
(r)  72,666 

61,888 
44,625 
(G)  27,350 

29,417 
22,800 
21,460 
(G)  14,594 

in)  276,380 

(i)  200,000 

(o)  132,300 

in)  116,160 
98,000 

94,226 
(*•)  70,000 

(o)  44,000 

40,000 

Jan.  23 

Feb.  27 

Dec.  23 

Jan.  28 

Jan.  2 

Jan.  28 

Dec.  28 

Dec.  1 5 

Dec.  10 

1,063,504,660 

630,560,494 

508,481,425 

385,707,158 

266,137,403 

247,490,105 

184,775,459 

183,000,000 

209,542,400 

136,993,694 

144,413,357 

127,740,470 

in)  272,760 
(o)  185,866 

(o)  132,200 

in)  120,885 
96,300 

94,869 

62,500 

50,000 

Jan.  26 

Dec.  23 

Dec.  26 

Jan.  21 

Dec.  26 

Jan.  21 

Dec.  24 
April  3 

1,019,620,637 

604,581,618 

478,911,990 

371,519,687 

244,345,733 

261,091,060 

173,938,625 

185,000,000 

254,850 

170,485 

126,200 

115,154 

70,600 

82,965 

47,120 

43,000 

Mar.  29 
Dec.  13 
Jan.  17 
Jan.  17 
Feb.  15 

Dec.  19 
Jan.  25 
Dec.  21 

96 

57 

44 

38 

24 

25 
16 
15 

I 

Jan.  29 

Dec.  27 

Dec.  22 

Dec.  16 

(*)  116,974,186 

143,000,000 

129,383,860 

12 

H 

12 

428 

600 

000 

450 

in)  Jan.  19 
Dec.  15 

Oct.  30 
(o)  Feb.  10 

16,007 

14,976 

12,263 

13,200 

in)  24,460 
43,000 

51,218 

42,600 

Feb.  13 
Feb.  14 

Jan.  27-Dec.  22 

43,000 

Dec.  18 

HHHHHliiiii 

. 

Includes 

merican  Co.  (Cal. 
ies  Sys.) 

Item  Power  Co.  of  Cal. 
uin  Light  &  Power 


with  Commonwealth 

Its,  four  months  and 
s. 

ration  with  Common- 
ds. 


(A)  Estimated  over  &fteen-minute  period. 

(i)  Estimated. 

(A)  Kva. 

(/)  For  Texas  Division. 

(m)  Over  fifteen-minute  period. 

(n)  Over  thirty-minute  period. 

(o)  Over  one-hour  period. 

ip)  Estimated  over  ten-minute  pt-riod. 

iq)  Over  eight-hour  period 

(r)  Output  measured  on  dc.  side,  average  load  on  a.c.  side. 

is)  Includes  Keno  plant,  operated  under  lease. 

it)  Includes  214,560  kw.-hr.  not  billed  to  the  company. 

(tt)  Includes  Ozark  Power  &  Water  Co. 

(v)  Maximum  daily  kilowatt-hour. 
ite)  At  busbar. 


ix)  Over  five-minute  period,  25-cycle  system  12,500  kw.;  60- 
cycle  system  17,800  kw. 

iy)  25-cycle  system  Dec.  2;  60-cycle  system  Dec.  9. 

iA)  Duration  of  peak  not  specified. 

iB)  Over  five-minute  period. 

(C)  Includes  Canadian  Niagara  Power  Co.,  Ltd.  (See  Canada). 

(D)  Includes  11,000  kw.  joint  operation  with  Commonwealth 
Edison  Co. 

i£)  Includes  50,961,607  kw.-hr.  joint  generation  with  Common¬ 
wealth  Edison  Co. 

if)  Maximum  machine  demand. 

(G)  On  generating  plant  only. 

(  ff)  Includes  Ottawa  River  Power  Co. 

(/)  Includes  the  Western  Maine  Power  Co.  System  which  was 
operated  as  part  of  the  Central  Maine  Power  Co.  System 
during  1927. 


(/)  Includes  Manitoba  P 

( IC)  Figures  prior  to  1 926 
Co.  only. 

iD  Not  comparable  with 
(Af)  Actual  over  twenty-i 

(W)  25  cycle,  18,300  inst 
60  cycle,  49,000  insr 
iO)  Satistics  of  Louisian: 

Power  Co.  for  previo 
iP)  Oa  same  method  oi 
between  districts  as 
225,812,630  kw.-hr. 
(0  Converted  a.c.  me-a^ 
iJt)  Reported  as  134,692 
items  in  Table  II. 


1_- 


166,244,000 

165.318,271 

157,892,000 

155,783,691 

153,364,676 

143,260,369 

140,230,159 

135.474.100 
135,199,859 

(R)  135,692,265 
134,416,934 

131,861,909 

131,017,494 

126.801.100 
120,521,353 
116,194,720 

115,393,187 

114,195,401 

112.890,480 

109,786,578 

108,254,302 

107,715,140 
105,634,000 
I  102,229,660 
101.315,500 

73,607,219,200 


4,133,501,842 

3,021,201,950 

1,719,820,588 

1,354,895,244 

853,887,000 

604.597.700 
511,103,200 

476.999.100 

358.371.100 

350.402.700 

305,415,945 

253,859,900 

213,670,326 

125,319,394 

104,071,000 

14,387,116,989 


606,245,844 

156,086,800 


264,000  (c) 
138,100 


283,600 

198,463 

142,000 

120,290 


Jan.  28 
Dec.  14 
Jan.  29 
Jan.  28 


94,490  90,195 

73,000  (b)  63,680 

52,000  46,000 

43,000  (G,f)  32,700 


Jan.  29 
Dec.  27 
Dec.  22 
Dec.  16 


1,063,717,242 
(r)  581,706,072  (r) 
542,141,625 
390,915,742 
286,533,764  (G) 

257,696,595 
205,649,608 
187,975,148 
209,658,870  (G) 
(Z)  138,083,293  ... 


121,224  (n) 
72,666  (»•) 
61,888  (o) 
44,625  (n) 
27,350 

29,417 
22,800  (») 
21,460  (o) 
14,594 


276,380 

200,000 

132,300 

116,160 

98,000 


Jan.  23 
Feb.  27 
Dec.  23 
Jan.  28 
Jan.  2 

Jan.  28 
Dec.  28 
Dec.  1 5 
Dec.  10 


1,063,504,660  (n) 
630,560,494  (o) 
508,481,425  (o) 
385,707,158  (n) 
266,137,403 


247,490,105 

184,775,459 

183,000,000 

209,542,400 

136,993,694 


272,760 

185,866 

132,200 

120,885 

96,300 


(«)  Jan.  19 
Dec.  15 
Oct.  30 
(o)  Feb.  10 


140,216,985 

131,186,730 

106,426,752 

115,769,700 


16,007  (n) 
14,976 
12,263  ... 
13,200  ... 


24,460  . 

43,000  Jan.  27-Dec.  22 


144,413,357 

127,740,470 


Dec.  18 

40,060 

Dec  10 

126,621,397 

38,030 

Dec  20 

110,225,488 

RHRIIlHi 

101 

102 

103 

104 

105 

106 

107 

108 
109 

no 

111 

112 

113 

114 

115 

HHIillillllll 

Dec. 

113,239,516 

Dec.  31 

Dec.  10 

257,757,000 

107,440,900 

45,067 

24,600 

Dec  18 
Nov  27 

240.662.700 

100.205.700 

38,500 

Dec  21 

178,790,374 

29,500 

Oct  15 

163,286,500 

_ . 

. , .  _ 

. 

1 

116 

117 

118 

119 

120 

121 

122 

123 

124 

Dec.  22 

Nov.  7 

3,026,615,156 

2,066,066,762 

520,084 

272,500 

Nov.  27 
Nov.  7 

2,906,519,819 

1,667,397,876 

46,471 

250,000 

Dec.  13 
Dec.  19 

2,392,092,267 

1,383,390,773 

160,500 

Dec.  19 

863,124,240 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Dec.  24 

1,157,648,660 

197,565 

Nov.  8 

1,089,099,507 

185,500 

Nov.  27 

945,206,656 

165,900 

Nov.  16 

907,237,573 

1 

. 

Oct.  28 

Dec.  9 

200,520,080 

300,456,350 

39,835 

32,700 

Nov.  20 
Dec.  29 

164,609,860 

129,548,600 

38,048 

Dec.  11 

1 

144,509,000 

34,264 

27,200 

Nov.  23 
March  1 

125,124,855 

122,684,800 

1 

2 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

M 

12 

13 

14 

1 . 

Jan.  26 

Dec.  23 

Dec.  26 

Jan.  21 

Dec.  26 

Jan.  21 

Dec.  24 

April  3 

1,019,620,637 

604,581,618 

478,911,990 

371,519,687 

244,345,733 

261,091,060 

173,938,625 

185,000,000 

254,850 

170,485 

126,200 

115,154 

70,600 

82,965 

47,120 

43,000 

Mar.  29 
Dec.  13 
Jan.  17 
Jan.  17 
Feb.  15 

Dec.  19 
Jan.  25 
Dec.  21 

960,340,481 

576,457,379 

449,827,260 

383,313,078 

244,113,039 

257,983,320 

163,895,940 

198,211,000 

246,770 

118,800 

110,446 

72,000 

78,755 

48,470 

Jan  24 

Jan.  24 
Dec.  19 
Dec.  30 

Dec.  13 
Jan.  3 

886,223,920 

735,246,576 

413,992,125 

346,506,580 

214,906,725 

240,547,615 

157,450,819 

242,760 

116,666 

105,303 

64,000 

25,905 

50,750 

Dec.  30 

Dec.  22 

Dec.  22 

Dec.  30 

Jan.  18 

Dec.  23 

846,487,668 

712,683,840 

383,009,325 

333,222,786 

201,922,210 

223,061,330 

149,275,239 

(t)  116,974,186 

143,000,000 

129,383,860 

122,643,791 

146,605,919 

128,302,450 

Dec.  18 

51,218 

42,600 

Feb.  13 
Feb.  14 

47,005 

40,200 

Dec.  14 
Dec.  12 

145,675,337 

123,830,190 

44,599 

43,500 

Feb.  8 

Jan.  13 

145,517,164 

129,804,772 

1 

1  ' 

25-cycle  system  12,500  kw.;  60- 

•-cycle  system  Dec.  9. 
cified. 

ra  Power  Co.,  Ltd.  (See  Canada). 
It  operation  with  Commonwealth 

ir.  joint  generation  with  Common- 

nd. 

ower  Co. 

line  Power  Co.  System  which  was 
Central  Maine  Power  Co.  System 


(7)  Includes  Manitoba  Power  Co.,  Ltd. 

(AT)  Figures  prior  to  1926,  for  Northern  Indiana  Gas  &  Electric 
Co.  only. 

(L)  Not  comparable  with  previous  years  because  of  merger. 

{M)  Actual  over  twenty-minute  period. 

{N)  25  cycle,  18,300  instantaneous,  18,000  half-hour  May  II; 
60  cycle,  49,000  instantaneous,  48,500  half-hour  Dec.  19. 

{Q)  Statistics  of  Louisiana  Power  &  Light  Co.  for  1 927;  Louisiana 
Power  Co.  for  previous  year. 

(P)  On  same  method  of  accounting  for  energy  transferred 
between  districts  as  in  1927,  output  in  1926  would  be 
225,812,630  kw.-hr. 

(0  Converted  a.c.  measured  on  d.c.  side;  plus  generated  d.c. 

{R)  Reported  as  134,692,265;  changed  to  conform  with  sum  of 
items  in  Table  II. 


{S)  Includes  Nevada-California  Power  Co.  and  Yuma  Utilities 
Co.;  prior  to  1926,  included  Nevada-California  Power  Co. 
and  Desert  Water,  Oil  &  Irrigation  Co. 

Includes  only  the  Philadelphia  Electric  Co.  and  Delaware 
County  Electric  Co. 

( {/)  Operations  for  1927  include  Bridgeport  and  New  Haven 
Divisions;  1926  figures  for  Bridgeport  Division  only. 
Includes  Metropolitan  Edison  Co.,  Pennsylvania  Edison  Co. 
New  Jersey  Power  &  Light  Co.,  and  their  affiliated  com- 

fanies. 

ncludes  Broad  River  Power  Co.  and  South  Carolina  Gas 
&  Electric  Co.,  the  figures  for  the  latter  company  being  for 
the  first  seven  months  of  1927  at  which  time  it  was  sold  to 
the  Southern  Power  Co. 

Based  on  total  generation  including  energy  used  by  railway. 
Plant  peak  43,500  kw.,  Nov.  9th. 

Energy  consumed. 


(T) 


{V) 


iW) 


(A') 

(Y) 

(2) 


Table  II — Detailed  Data  on  Ger 

All  Systems  Havin 


Line 

No. 


(1) 


6 

7 

8 
9 

to 


It 

12 

13 

14 


15 

16 

17 

18 

19 

20 


21 

22 

23 

24 

25 


26 

27 

28 

29 

30 


31 

32 

33 

34 

35 

36 


41 

42 

43 

44 


45 

46 

47 

48 


49 

50 

51 


Section  and  Syatem 


(2) 


37 

38 

39 

40 


New  England  States 

New  England  Power  Association  and  Subsidiaries . 

The  Edison  Electric  Illuminating  Company  of  Boston. 

Turners  Falls  Power  &  Electric  Company . 

The  Connecticut  Light  &  Power  Company . 

United  Illuminating  Company . 


Generator  Rating,  Dec.  31,  1927 


Fuel  Burning 
Plants 


No. 

of 

Plants 


(3) 


Central  Maine  Power  Company  (p) . 

Hartford  Electric  Light  Company . 

New  Bedford  Gas  &  Edison  Light  Company. . . 
Blackstone  Valley  Gas  &  Electric  Company.. . . 
Cumberland  County  Power  &  Light  Company. 


Salem  Electric  Lighting  Company . 

The  Worcester  Electric  Light  Company . . 

Fall  River  Electric  Light  Company . . 

United  Electric  Light  Company  (Springfield,  Mass.). 


Totals  for  section. 


Middle  Atlantic  States 

BulFalo,  Niagara  &  Eastern  Power  Corporation  System  (to) 

Edison-United  and  Allied  Companies . 

The  Philadelphia  Electric  Company  System  (x) . 

The  West  Penn  Electric  Company . 

Public  Service  Electric  it  Gas  Company  (N.  J.) . 

Duquesne  Light  Company . 


Mohawk  Hudson  Power  Corporation  System. 

Brooklyn  Edison  Company,  Inc . 

Pennsylvania  Power  &  Light  Company . 

Pennsylvania-New  Jersey  Power  System  (C). 
Pennsylvania  Water  &  Power  Company . 


Pennsylvania  Group  of  Associated  Gas  &  Electric  System. 

Northern  New  York  Utilities,  Inc . 

Rochester  Gas  &  Electric  Corporation . 

Scranton  Electric  Company . 

Penn  Central  Light  &  rower  Company . 


Central  Hudson  Gas  &  Electric  Corporation. 

East  Penn  Electric  Company . . 

Atlantic  City  Electric  Company . . 

Edison  Electric  Company  of  Lancaster,  Pa. . 

Delaware  Electric  Power  Company . 

The  Staten  Island  Edison  Corporation . 


Totals  for  section  (to). 


South  Atlantic  State* 

Duke  Power  Company . 

Appalachian  Electric  Power  Company . 

Consolidated  Gas  Elec.  Lt.  &  Pwr.  Co.  of  Baltimore. 
Carolina  Power  &  Light  Company . 


Virginia  Electric  &  Power  Company . 

Potomac  Electric  Power  Company . 

South  Carolina  System  (7) . 

Columbus  Electric  &  Power  Company  and  Subsidiary. 


Florida  Power  &  Light  Company . 

Central  Georgia  Power  Company . 

Tampa  ElMtric  Company  and  Subsidiaries . 

Augusta-Aiken  Railway  &  Electric  Corporation. 


Totals  for  section . 


East  North  Central  States 

Commonwealth  Edison  Company . 

The  Detroit  Edison  Company . . 


Hydro 

Plants 


Generated  and  Purchased  Output,  1927 


Rating  of 
Generators, 
Kva. 


(4) 


290,500 

392,817 

37,500 

108,625 

60,000 


(«) 


16,875 

95,0001 

115,000 

36,650 

28,125 


29 


2 

12 

6 

22 

10 

3 


112 


8 
1 
2 

(L)  17 


34,375 

70,425 

17,812 

55,000 


1,365,254 


(a) 

(a) 

(«) 


(«. 


180,000 

972,225 

596,750 

459,300 

624,432 

384,000 


(a) 


177,550 

482,150 

206,130 

220,719 

25,000 


'1 


(«. 


110,550 

6,350 

72,095 

108,000 

91,750 


(a) 

(a) 

(a) 


21,870 

40,850 

40,412 

7,000 

31,2501 

63,125 


5,022,164 


(a) 

(a) 

(a) 


244,313 

297,400 

221,000 

84,710 


(a) 


(a) 


133,220 

150,222 

60,000 

13,3731 


(a) 


No. 

of 

Plants 


(5) 


50 


90 


Rating  of 
Generators, 
Kva. 


(6) 


148,500 


67,500 

30,600 


72,930 

2,250 


1,750 

26,500 


3,050 


Total  Output, 
Kw.-Hr. 


(7) 


1,104,515,429 

748,502,053 

354,762,797 

354,047,654 

222,132,7001 


Generated, 

Kw.-Hr. 


(8) 


220,727,440 
220,324,000 
173,617,3781 
165,318,271 
1  16,194,720 


1  15,393,187 
1  12,890,480 
108,254,302 
101,315,500 


353,390 


(a) 


550,000 

0 

0 

55,655 

01 

0 


195,110 

0 

40,450 

21,960 

119,750 


(a) 


48,000 

105,120 

46,530 


5,125 


29,626 


(a) 


300 


4,117,996,424 


4,634,341,084 

2,877,090,621 

1,860,613,091 

1,727,565,3531 

1,701,886,359 

1,328,526,578 


1,249,808,094 

957,946,741 

908,579,200 

782,173,960 

634,248,100 


413,209,393 

411,462,3601 

352,809,582 

237,512,000] 

226,892,235 


212,368,156 

195,180,800 

157,892,000 

135,474,100 

109,786,5781 

107,715,140 


1,339,691 


38 

4 

1 

12 


(a) 

(a) 

(a) 


89 


A 


(a) 


138,031 

0 

37,075 

1,100 


1,543,635 


(a)  1,004,500 
(a)  633,000 


81 


658,082 

33,066 

600 

36,300 


(a) 


(a) 


29,010 

0 

26,569 

63,150 


(«) 


0 

18,000 

600 

25,775 


919,826 


(a) 


9,160 


21,223,081,525 


1,745,776,428 

1,095,378,000 

786,877,691 

426,426,000 


409,680,096 

383,128,587 

266,235,4561 

260,726,212 


214,167,000 

143,260,369 

114,195,401 

102,229,660] 


5,948,080,900 


3,778,380,000 

2,142,549,100 


Miimm 


982,267,178 

718,027,746] 

268,857,180 

319,334,234 

222,129,700 


Purchased, 

Kw.-Hr. 


(9) 


217,220,750 

157,383,000 

173,617,378 

46,847,643 

99,713,920] 


115,378,600 

101,112,400 

948,000 

61,648,500 


3,484,486,229 


3,642,781,815 

2,877,038,921 

1,859,508,620] 

1,709,325,745 

1,563,285,739] 

1,250,958,502 


122,248,764 

30,474,307 

85,905,617 

34,713,420 

3,000 


3,506,690 

62,941,000 

0 

118,470,628 

16,480,800 


14,587 
1  1,778,080 
107,306,302 
39,667,000 


633,510,195 


991,559,269 

51,700 

1,104,471 

18,239,608 

138,600,620 

77,568,076 


631,474,357 

957,940,641 

606,186,500 

551,396,458] 

634,248,100 


408,502,830 

386,421,840 

292,217,256] 

232,078,000 

224,005,750] 


126,418,000 

172,316,900 

127,442,000 


98,141,260 

107,628,140 


18,459,317,374 


1,738,266,328 

1,058,809,000 

407,921,190 

295,239,000 


618,333,737 

6,100 

302,392,700 

230,777,502 


(*) 


(*) 


(0 


(*) 


4,706,563 

25,040,520 

60,592,326 

5,434,000 

2,886,485 


85,950,156 

22,863,900 

30,450,000 

135,474,100 

11,645,318 

87,000 


(i) 


2,763,764,151 


7,510,100 

36,569,000 

378,956,501 

131,187,000 


403,785,39^ 

383,127,090] 

234,320,644 

258,596,137] 


213,290,000 

47,216,400 

113,157,131 

70,183,660 


5,223,811,976 


5,894,700 

1,497 

32,014,812 

2,130,075 


877,000 

96,043,969 

1,038,270 

32,046,000 


724,268,924 


3,575,456,000 

2,141,046,200 


202,924,000 
1,502,900 


(i 
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enerator  Rating,  Output,  Customers  and  Distributi( 
ng  an  Output  Over  100,000,000  Kw.-Hr.  During  19 


Distribution  of  Energy  in  Kilowatt-Hours,  1927 


Sold  to 
Residential 
Customers 


42,739,877 

98,562,960 

0 

29,422,192 

78,194,812 

13,096,380 

21,528,000 

15,050,365 

9,921,847 

11,934,369 

2,386,579 

15,279,816 

5,244,758 

14,266,185 


Sold  to 
Commercial 
Lighting 
Customers 
(pt) 


Sold  to 
Municipalities 
(ww) 


17,008,496 

21,637,066 

21,247,060 

5,551,301 


6,244,599 
3,600,000 
2,368,442  (e) 
3,058,615 
3,858,228 

881,299 

1,566,560 

2,871,107 

6,987,437 


Sold  to 
Power 
Customers 
(m) 


400,600,923 

243,799,354 

112,297,404 

184,301,654 

110,474,097 

101,071,034 

59,421,000 

122,173,419 

110,350,244 

33,793,336 

31,034,418 

53,148,367 

76,965,354 

43,937,454 


Other  Sales 
(Heating,  Etc.) 


Sold  to 
Electric 
Railways 


Sold  to 
Other  Public 
Utilities 


Intra-Company 

Business 


Transmission 
Conversion, 
Distribution 
and  Other 
Losses 


44,908,605 
4,377,910  (m) 
28,546,440 
19,925,153  (0) 


(?)  28,372,964 

6,486,000 
657,797 
0 

14,272,969 


5,667,800 


297,454,573 

74,484,137 

155,254,914 

33,145,028 

3,944,910 

(r) 

75,123,000 

18,167,291 

15,197,827 

15,762,670 

65,915,000 

136,281 

5,924,456 

6,138,000 


13,303,433 

2,752,311 

1,355,584 

6,697,105 


12,733,215 

(S) 

1,299,843 

429,077 


233,435 


383,626,666  211,667 

525,728,043  0)  »  225,776 

197,602,408  389,920 

(A)  216,365,182  189,230 

269,109,150  (/,  A)  747,631 
108,697,283  239,715 

194,216,540  234,257 

145,570,553  (/)  631,621 

79,913,329  143,422 

98,741,511  96,488 

61,842,500  0 

70,405,517  84,101 

35,626,274  (*)  23,844 

58,425,307  88,29 


53,027,886 

54,822,865 

31,958,684 

25,708,358 

51,277,696 

19,446,783 

16,883,497 

12,895,570 


(a) 

1,004,500 

(a) 

633,000 

3,778,380,000 

2,142,549,100 
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ailed  Data  on  Generator  Rating,  Output,  Customers 
\11  Systems  Having  an  Output  Over  100,000,000  Kw. 


7 

Generated  and  Purchased  Output,  1927 

Distribution  of  Energy  ir 

Kilowatt-Hours,  1927 

Sold  to 

Sold  to 

- - 

Total  Output, 

Generated, 

Purchased, 

Sold  to 

Commercial 

Sold  to 

Power 

Other  Sales 

Sold  to 

Sold  to 

ring  of 

eratort, 

\va. 

Kw.-Hr. 

Kw.-Hr. 

Kw.-Hr. 

Residential 

Customers 

Lighting 

Customers 

(rp) 

Municipalities 

(ww) 

Customers 

(ot) 

(Heating,  Etc.) 

Electric 

Railways 

Other  Public 
Utilities 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

(12) 

(13) 

(14) 

(15) 

(16) 

148,500 

1,104,515,429 

982,267,178 

122,248,764 

42,739,877 

79,477,428 

17,008,496 

400,600,923 

(R)  57,294,612 

44,908,605 

297,454,573 

0 

748,502,053 

718,027,746 

30,474,307 

98,562,960 

163,748,258 

21,637,066 

243,799,354 

0 

4,377,910 

im)  74,484,137 

67,500 

354,762,797 

268,857,180 

85,905,617 

0 

0 

21,247,060 

112,297,404 

0 

28,546,440 

155,254,914 

30,600 

0 

354,047,654 

222,132,700 

319,334,234 

222,129,700 

34,713,420 

3,000 

29,422,192 
(*)  78,194,812 

21,199,669 

(f) 

5,551,301 

184,301,654 

110,474,097 

0 

19,925,153 

(o)  33,145,028 

3,944,910 

72,930 

220,727,440 

217,220,750 

3,506,690 

13,096,380 

11,993,538 

6,244,599 

101,071,034 

6,041,310 

(?)  28,372,964 

(r) 

2,250 

220,324,000 

157,383,000 

62,941,000 

0 

21,528,000 

34,334,000 

id)  3,600,000 

59,421,000 

0 

6,486,000 

75,123,000 

0 

173,617,378 

173,617,378 

(*)  15,050,365 

(c) 

2,368,442 

ie)  122,173,419 

(/) 

657,797 

18,167,291 

1,750 

165,318,271 

46,847,643 

118,470,628 

9,921,847 

8,815,418 

3,058,615 

110,350,244 

0 

0 

15,197,827 

26,500 

116,194,720 

99,713,920 

16,480,800 

11,934,369 

12,624,501 

3,858,228 

33,793,336 

0 

14,272,969 

15,762,670 

0 

115,393,187 

115,378,600 

14,587 

2,386,579 

2,757,806 

881,299 

31,034,418 

57,971 

5,667,800 

65,915,000 

0 

112,890,480 

101,112,400 

11,778,080 

15,279,816 

17,995,611 

1,566,560 

53,148,367 

136,281 

0 

108,254,302 

948,000 

107,306,302 

5,244,758 

6,686,316 

2,871,107 

76,965,354 

0 

0 

5,924,456 

3,050 

101,315,500 

61,648,500 

39,667,000 

14,266,185 

14,645,759 

6,987,437 

43,937,454 

0 

1,917,147 

6,138,000 

353,3901  4,117,996,424  3,484,486,229 


550,000 

0 

0 

55,655 

0 

0 


4,634,341,084 

2,877.090,621 

1,860,613,091 

1,727,565,353 

1,701,886,359 

1,328,526,578 


3,642,781,815 

2,877,038,921 

1,859,508,620 

1,709,325,745 

1,563,285,739 

1,250,958,502 


195,110 

0 

40,450 

21,960 

119,750 


1,249,808,094 

957,946,741 

908,579.200 

782,173,960 

634,248,100 


631,474,3571 

957,940,641 

606,186,500 

551,396,458 

634,248,100 


48,000 

105,120 

46,530 

0 

5,125 


413,209,393 

411,462,360 

352,809,582 

237,512,000 

226,892,235 


408,502,830 

386,421,840 

292,217,256 

232,078,000 

224,005,750 


212,368,156 

195,180,800 

157,892,000 

135,474,100 

109,786.578 

107,715,140 


126,418,000 

172,316,900 

127,442,000 

0 

98,141,260 

107,628,140 


2,955,461,052 

(c) 

685,167,949 

1,133,187,114 

717,427,571 

638,632,739 


14,404,131 

ic) 


16,912,450 


1  187,698,725 

238,667,027 
0(/fc)  392,104,983 
0  88,101,795 

0  232,183,864 

0  224,879,575 


608,382,252 

7,870,100 

151,734,615 

103,450,184 

8,935,000 

623,648 


534,422,488 

344,874,412 

602,112,930 

287,698,820 

0 


3,905,663  (y) 
0 
0 

^0 


95,078,414  (z)  166,222,520  (y/ 
3,482,200  563,900  {B] 

63,207,005  47,309,573  . . 

35,797,607  (E)  262,398,932 

0  572,405,600  . . 


264,437,023 

213,648,725 

(G) 


62,888 

1,280,348 

0 


13,017,418 

12,480 

41,585,762 


6,596,435 

145,919,334 

8,623,104 


110,550,692 


17,866,241 


21,987,851 


56,172,946 

79,275,880 


2,877,490 

0 


85,834,469 

79,748,135 


63,749,310 

49,595,062 

50,082,657 


2,426,000 

0 

0 


26,016 

0 

22,716,781 


1,377,440 

15,748,394 

0 


2,763,764,151 


7,510,100 

36,569,000 

378,956,501 

131,187,000 


(H)  1,481,116,722 


79,934,496 

18,797,604 


85,671,107 

17,710,318 


15,661,616 

22,432,960 


393,633,819 

271,586,536 


128,478,332 

0 


15,096,459.. 


5,894,700 
1,497  (*) 
32,014,812 
2,130,075 


27,219,736 

137,705,126 

5,167,210 

3,492,377 


33,632,436 

(c) 

8,536,983 

7,403,443 


9,414,754 
9,634,694  (e) 
(D)  (e) 

13,491,366 


223,946,461 

68,565,568 

146,267,012 

175,960,976 


6,269,415 

1,448,559 


1,990,260  12,283,450 

96,165,138  3,222,450 

308,020  (7)  21,629,550  (A 

0  30,991,002 


877,000 
96,043,969 
1,038,270 
32,046,000  (i) 


43,321,224 


34,879,317 


8.607,316 

6,225,837 


1,711,391 

(c) 


21,389,862 

7,318,457 

3,212,364 

1,838,339 


49,374,870 

82.638,360 

58,592,062 

62.213,681 


3,147,542 

259,832 


5,318,555 


2,999,142 

33,491,625 

855,636 

11,087,050 


724,268,924 


202,924,000 


401,411,000  384,134,000 


rs  and  Distribution  of  Energy  of 
v^.-Hr.  During  1927 


Number  of  Customers,  Dec.  31,  1927 

Transmission 

Other 

Intra-Company 

Conversion, 

Com- 

Muni- 

Sales 

Electric 

Other 

Line 

Business 

Distribution 

Residential 

mercial 

palities 

Power 

(Heating, 

Rail- 

Public 

No. 

and  Other 

Lighting 

etc.) 

way 

Utilities 

Losses 

(17) 

(18) 

(19) 

(20) 

(21) 

(22) 

(23) 

(24) 

(25) 

(26) 

13,303,433 

151,729,997 

131,417 

54,731 

57 

5,375 

14 

■■1 

■ 

2,752,311 

139,140,057 

(n)  251,268 

(n)  46,666 

(n)  124 

(n)  13,472 

(n)  4 

■1 

1,355,584 

36,081,395 

0 

NHIMIIII 

6;697,I05 

53,805;552 

77,017 

12,385 

2,426 

3 

H 

39,518,851 

(j)  105,425 

(c) 

(c) 

12,733,215 

41,174,400 

49,371 

9,793 

669 

2,213 

(s,  t) 

(?)  20 

m 

(g) 

(A)  19,832,000 

54,863 

9,258 

25 

2,083 

1 

6 

HI 

1,299,843 

13,900,221 

(*)  38,360 

(c) 

1 

0)  1,597 

(f) 

1 

1 

8 

429,077 

17,545,243 

36,478 

6,177 

6 

1,486 

4 

HI 

23,948,647 

36,755 

5,671 

265 

1,951 

1 

7 

■1 

233,435 

6,458,879 

8,609 

1,966 

1 

452 

25 

1 

1 

(tt)  24,763,845 

46,614 

6,825 

1,522 

3 

10;562;311 

27;582 

4;827 

5 

863 

0 

2 

2,635,377 

10,828,141 

39,076 

7,566 

(») 

1,780 

1 

1 

■a 

383,626,666 

211,667 

37,837 

219 

2,043 

6 

25 

26 

15 

31,228,049 

525,728,043 

(j)  1  225,776 

(c) 

(c) 

(c) 

(c) 

(c) 

(c) 

16 

197,602,408 

389,920 

84,167 

50 

16,554 

0 

(k)  5 

3 

17 

(g) 

(A)  216,365,182 

189,230 

37,718 

1,769 

6,703 

44 

37 

18 

11,002,769 

269,109,150 

(/,  b)  747,631 

(c) 

(/)  34,315 

(/)  7 

(/)  6 

19 

69,121,691 

108,697,283 

239,715 

29,396 

1,653 

1 

3 

20 

(J)  66,090,891 

194,216,540 

234,257 

32,8^7 

322 

9,104 

3,192 

(y)  23 

(*)  20 

21 

(B)  57,740,497 

145,570,553 

(/)  631,621 

(/)  97,282 

(/)  1,265 

(/)  14,142 

3 

1 

22 

79,913,329 

143,422 

25,215 

874 

4,512 

37 

29 

23 

35,080,719 

98,741,511 

96,488 

(D) 

(e)  4,136 

(f) 

34 

(E)  8 

24 

61,842,500 

0 

0 

0 

6 

25 

70,405,517 

84,101 

13,236 

6,304 

26 

1,100,570 

35,626,274 

(b)  23;844 

(c) 

24 

'301 

536 

1 

12 

27 

17,705,066 

58,425,307 

88,296 

ttsmnm 

25 

(G) 

1 

6 

28 

59,876 

8,398 

1,796 

27 

I 

29 

15,585,605 

29,558,912 

40,019 

1299 

213 

1367 

12 

108 

30 

4,690,584 

29,159,400 

33,456 

9,835 

169 

2,131 

4 

31 

22,097,753 

21,123 

4,491 

223 

559 

32 

56,060 

1,482 

494 

4 

33 

36,000,879 

31603 

1053 

343 

2;932 

2 

2 

6 

34 

15,575,349 

11,111,473 

23,033 

4,937 

12 

784 

6 

35 

583,307 

10,862,792 

30,570 

128 

714 

0 

3 

0 

36 

264,659,706 

L  j  .. 

-- 

. 

37 

12,699 

3,266 

232 

HHHTi] 

21 

38 

6,534,011 

76,964,310 

164;397 

21221 

15 

254 

1 

0 

39 

80,802,123 

45,567 

14,549 

320 

2,655 

11 

40 

41,895,698 

53,027,886 

79,431 

13,649 

455 

3,343 

89 

3 

11 

41 

13,012,746 

54,822,865 

(c) 

(c 

)  (c) 

(c) 

(c) 

(c) 

42 

(K)  52,367,997 

31,958,684 

9,866 

(D) 

(/) 

1 

3 

43 

2,230,131 

25,708,358 

13,279 

(M) 

8 

(M) 

22 

5 

44 

10,924,889 

51,277,696 

76,064 

475 

0 

7 

45 

365,144 

19,446,783 

7 

51 

7 

46 

11,185,593 

16,883,497 

28,729 

(N)  8,427 

(G) 

(G) 

4 

47 

3,290,796 

12,895,570 

O')  13,725 

(c) 

(c) 

(c) 

(c) 

(c) 

(c) 

48 

14,559,000 

354,328,000 

769,980 

114,380 

(0)  21,721 

0 

4 

3 

49 

(a)  Kilowatts. 

(b)  Includes  “commercial  lighting." 

(f)  Included  under  “residential.” 

(d)  Estimated. 

(r)  Includes  “other  sales"  (heating,  etc.). 

(/)  Included  under  “power.” 

(l)  Included  under  “transmission,  conver¬ 
sion,  distribution  and  other  losses." 

(A)  Includes  “intra-company  business.” 

(i)  Includes  also  “commercial  lighting, 
power  and  other  sales  (heating,  etc.)." 

(j)  Includes  customers  of  all  classes. 

(k)  Includes  railroads. 

(/)  Meters. 

(m)  Includes  municipalities  for  distribution. 

(n)  Bills  rendered. 

(o)  Sold  to  other  electric  corporations. 

(p)  Includes^  Western  Maine  Power  Co. 
^stem,  which  was  operated  as  part  of  the 
Central  Maine  Power  Co.  System  during 
1927. 

(q)  Includes  “other  public  utilities." 

(f)  Included  under  “electric  railways.” 

(r)  Included  in  “residential”  and  “com¬ 
mercial  lighting"  customers. 

(/)  Company  also  has  4,558  rural  custom¬ 
ers,  whose  energy  use  is  included  under 
other  classifications. 

(u)  Includes  all  energy  not  otherwise  re¬ 
ported. 

(v)  Includes  three  townships.  Number  of 
meters  included  with  “commercial  light¬ 
ing”  and  “power”  customers — estimated 
about  100  for  all. 

(to)  Canadian  Niagara  Power  Co.,  Ltd., 
included  in  Buffalo,  Niagara  &  Eastern 

r\»w«r  \^orp,  fyat'cm. 

(x)  Includes  only  the  Philadelphia  Electric 
Co.  and  Delaware  County  Electric  Co. 

(y)  Includes  one  consumer  (3,048,172  kw.- 
hr.),  company  owned  electric  railway. 

(z)  Includes  municipal  street  lighting. 

(A)  Includes  surplus  power  interchange. 

(B)  Includes  auxiliaries  and  excitation. 

(C)  Includes  Metropolitan  Edison  Co., 
Pennsylvania  Edison  Co.,  New  Jersey 
Power  &  Light  Co.  and  their  affiliated 
companies. 

(D)  Included  under  “other  public  utilities.” 


Duke  Power  Company. . 

Appalachian  Electric  Power  Company . 

Consolidated  Gas  Elec.  Lt.  &  Pwr.  Co.  of  Baltimore . 

Carolina  Power  &  Light  Company . 

Virginia  Electric  &  Power  Company . 

Potomac  Electric  Power  Company . 

South  Carolina  System  (/) . 

Columbus  Electric  &  Power  Company  and  Subsidiary . 

Florida  Power  &  Light  Company . 

Central  Geor^a  Power  Compaiw . 

Tampa  ElMtric  Company  and  Subsidiaries . 

Augusta-Aiken  Railway  &  Electric  Corporation . 

Totals  for  section . 

East  North  Central  States 

Commonwealth  Edison  Company . 

The  Detroit  Edison  Company . 

The  Cleveland  Electric  Illuminating  Company . 

The  Ohio  Power  Company . 

North  American  Company  (Wisconsin-Michigan  System).. 
Columbia  Gas  &  Electric  Corporation  System . 

Consumers  Power  Company . 

Public  Service  Company  of  Northern  Illinois . 

Pennsylvania-Ohio  Power  &  Light  Company . 

Ohio  Public  Service  Company . 

Indiana  &  Michigan  Electric  Company . 

Toledo  Edison  Company . 

Northern  Ohio  Power  &  Light  Company . 

Indianapolis  Power  &  L^ht  Company . 

Central  Indiana  Power  Company  Subsidiaries . 

Central  Illinois  Public  Service  Company . 

Wisconsin  Power  &  Light  Company . 

Michigan  Northern  Power  Company . 

Northern  Indiana  Public  Service  Company . 

Columbus  Railway,  Power  &  Light  Company . 

Interstate  Public  Service  Company . 

Illinois  Electric  Power  Company . 

City  of  Cleveland,  Division  of  Light  &  Power . 

Wisconsin  Public  Service  Corporation . 

Central  Illinois  Light  Company . 

Indiana  Service  Corporation . 

Moline-Rock  Island  Manufacturing  Company . 

Indiana  General  Service  Company . 

Totals  for  section . 

West  North  Central  States 

North  American  Company  (Mo.,  Ill.  and  Iowa  System) _ 

Northern  States  Power  C^ompany  (Del.)  and  Subsidiaries _ 

Kansas  City  Power  &  Light  Company . 

Minnesota  Power  &  Light  Company . 

Empire  District  Electric  Company . 

Kansas  Gas  &  Electric  Company . 

Nebraska  Power  Company . 

Des  Moines  Electric  Light  Company . 

Totals  for  section . 

East  South  Central  States 

Southeastern  Power  &  Light  Company  System . 

The  Tennessee  Electric  Power  Company . 

War  Department,  U.  S.  A.  (Muscle  Shoals) . 

New  Orleans  Public  Service,  Inc . 

Birmingham  Electric  Company . 

Louisville  Gas  &  Electric  Company  (Del.)  and  Subsidiaries. . 

Kentucky  Utilities  Company . 

Kentucky  &  West  Virginia  Power  Company . 

Memphis  Power  &  Light  Company . 

Totals  for  section . 

West  South  Central  States 

Oklahoma  Gas  &  Electric  Company . 

Houston  Lighting  &  Power  Company . 

Texas  Power  6c  Light  Con^any . 

Louisiana  Power  &  Light  Company . 

Texas  Electric  Service  Company . 

Arkansas  Power  &  Light  Company . 

Dallas  Power  &  Light  Company . 

Gulf  States  Ufilities  omnany  ...  . . .  ■  . 

tort  Worth  Power  8c  Light  Company . 

Public  Service  Company  of  Oklahoma . . . . 

Central  Power  &  Light  Company . 

Totals  for  section . . 

Mountain  States 

The  Montana  Power  Company . . 

Utah  Power  &  Light  Company . .* . 

Idaho  Power  Company . 

Public  Service  Company  of  Colorado.  . . 

Salt  River  Valley  Water  Users’  Association . 

Totals  for  section . 

PaciBc  States 

Southern  California  Edison  Company . 

Pacific  Gas  6c  Electric  Company  (Z).. . 

Western  Power  Corporation  Subsidiaries . 


32,029,570 

528,000 

103,438,000 

55,320,000 

19,145,000 

76,434,000 

1,712,480 
i«  7sn 
206,959 
44,594,507 
16,366,630 


1,366,997,834 

615,158,000 

330,817,000 

280,448,746 

206,218,975 


2,421,357,098 

2,322,015,035 

1,351,590,977 


JliW 


[lAtl 


illi 


(H) 

(H) 

(H) 

1,481,116,722 

iH) 

iH) 

85,671,107 

15,661,616 

393,633,819 

0 

128,478,332 

17,710,318 

22,432,960 

271,586,536 

0 

0 

33,632,436 

9,414,754 

223,946,461 

6,269,415 

1,990,260 

(c) 

9,634,694 

if) 

68,565,568 

96,165,138 

8,536,983 

(D) 

if) 

146,267,012 

a) 

308,020 

7,403,443 

13,491,366 

175,960,976 

1,448,559 

0 

34,879,317 

21,389,862 

49,374,870 

0 

0 

0 

7,318,457 

82.638,360 

0 

0 

11,711,391 

3,212,364 

58,592,062 

3,147,542 

0 

(0 

1,838,339 

62.213,681 

259,832 

5,318,555 

384,134,000 

244,649,625 

76,076,427 


(c) 

85,100,738 

83,418,773 
42,271,149 
(Q)  39,479,346 

26,468,505 


40,053,383 

24,189,676 

72,201,099 

11,243,772 

21,047,841 

18,266,625 


17,893,692 

38,989,697 

16,775,714 

0 

15,758,951 

9,802,587 

10,710,248 

10,647,540 

0 


137,403,422 

113,815,495 

52,443,812 

14,958,391 

7,687,444 

20,208,018 

31,693,691 

9,469,178 


69,181,670 

17,518,321 


9,555,560 

29,473,211 

14,970,754 

41,644,077 

2,392,870 

5,925,509 


6,925,242 

22,652,625 

17,716,408 

5,499,712 

12,260,938 

16,589,391 


11,416,791 

2,027,082 

8,471,536 

0 

7,766,855 

4,148,744 

4,002,833 

5,606,896 

0 


27,581,716 

67,621,817 

14,702,360 

26,658,693 

494,623 

7,480,460 

6,150,026 

1,919,691 


1,434,466,000 

1,037.393,112 

550.786,660 


486.667,349 

461,928,390 

483,311,655 

285,216,059 

273,853,971 

305,806,854 


175,246,409 

200,970,067 

124,201,198 

77,671,353 

118,474,630 

42,124,562 

268,801,782 

146,254,473 

95,906,187 

96,647,865 

0 

77,838,292 

87,152,054 

81,800,114 

57,920,211 


621,052,661 

325,105,870 

212,428,294 

218,136,421 

173,598,251 

117,031,578 

92,262,982 

62,315,074 


30,991,002 


2,999,142 

33,491,625 


4,552,200 

134,280 

380,639 


158,794,948 

2,791,593 

82,297,000 

15,058,976 


164,282,155 

39,239,650 

20,411,040 

40,382,380 

28,122,307 

16,849,770 

28,000,137 

18,715,038 


14,559,000 

22,288,100 

4,050,552 

354,328,000 

309,160,316 

125,178,762 

769,980 

430,820 

246,258 

140,588 

129,518,162 

132,934,635 

(j)  260,253 

11,962,550 

140,099,314 

240,862 

6,740,141 

183,278,317 

220,817 

9,154,952 

135,888,286 

208,482 

32,898,540 

68,580,634 

74,227 

5,506,277 

52,290,535 

62,710 

39,967 

3,549,337 

62,162,861 

79,144 

1,413,990 

49,818,424 

55,715 

12,584,670 

58,662,054 

94,784 

17,022,809 

45,937,024 

43,966 

34,656,244 

51,187,457  f/)  105,288 

17,069,420 

39,689,323 

54,581 

341,443 

0 

1,464,509 

41,971,724 

52,890 

39,589,585 

70,912 

27,591,288 

42,974,186 

67,915 

0 

4,340,419 

0 

34,754,358 

O')  42,773 

6,558,496 

29,023,435 

28,921 

138,822 

13,287,949 

31,261 

30,205,884 

8,270,763 

16,486 

5,259,039 

3,455,000 

0 

29,917,480 

12,447,566 

2,045,297 


194,633,945 

176,626,566 

52,968,175 

70,427,687 

45,924,836 

35,836,851 

19,466,121 

20,423,831 


254,876  (5)  42,93 


80,866,000 

24,943,552 

0 

24,971,108 

24,104,568 

37,815,877 

9,909,003 


38,721,226 


15,678,000 

3,015,030 

0 

11,683,485 

5,136,818 

8,625,914 

5,173,873 


5,621,240 


1,20^,080,000 

32t,363,627 

0 

107,488,765 

156,950,194 

93,639,571 

9(,335,329 


18,974,000 

0 

0 

0 

0 


5,308,380 

0 

48,621,418 

0 


289,120,000 
120,172,039 
557,025,000  (f') 
0 
0 

39,595,452 

28,123,316 


111,937,000 

51,985,917 

8,584,500 

56,976,311 

50,516,817 

3,374,407 

13,092,751 


36,208,118 


51,056,434 


423,089,000 

90,428,405 

0 

44,213,276 

36,089,333 

25,505,720 

24,104,808 


20,092,751 


23,274,247 

6,536,392 


18,073,861 

36,340,105 

38,002,012 

31,078,971 

1,139,780 


32,420,137 

16,780,834 

17,061,465 

1,903,356 

10,679,009 

18,278,125 

24,484,079 

Sijoa 

,()/ 4,631 

(c) 

10,782,414 


17,254,521 
34,779,646 
12,214,087 
45,649,151 


12,549,343 

18,305,187 

18,964,896 

2,179,257 

5,600,523 

7,614,763 

10,919,230 
3  709  1 38 
8,508,148 
5,575,359 
4,311,639 


215,600,835 

198,904,663 

171,030,230 

1U,767,813 

67.150,801 

7?,725,528 

61,387,141 

03  83';  58S 

85,0ui;260 
62,674,942 
33,006,514  (X) 


0 

0 

0 

157,575 

0 

0 

0 

n 

0 

543,961 

6,553,447 


2,049,481 

55,201,122 

21,508,378 

0 

1,462,400 

667,260 

41,653,154 

4.239.730 

0 

(D) 

0 


23,550,663 

12,276,415 

30,518,869 

96,475,430 

103,450,553 

20,659,132 

673,848 
23  403.052 
11,084,500 
ifF)  14,348,907 
2,519,076 


6,436,992 


11,761,972  (k) 
12,046,596 
7,947,957 
8,682,334 
6,700,834 


1,099,825,826 

523,054,193 

67,636,093 

121,144,772 

129,845,500 


3,974,939 

0 

0 

0 

0 


9,433,441 

53,487,476 

3,561,725 

421,380 

0 


10,837,767 

1,052,623 

174,262,378 

15,636,967 

18,300,013 


5.063. 1-25I 


10,185,305 

32,989,177 


9,027,982 

27,692,680 


78,134,858 

38,886,789 

67,034,671 

27,232,968 

43,674,460 

52,140,815 

12,471,674 
19,868  050 
15,765,919 
18,597,138 
23,822,694 


195,835,507 

123,641,361 

48,628,748 

54,250,996 

22,677,210 


39,113,530 

44,592,037 


310,368,646  23,185,162  24,542,386  522,127,162  (0  302,328|(O 

279,922,657  56,135,805  75,079,781  588,970,21 1  (6,  aa)  451,932 


Ml*  »  i  it  If  V  r « 


7,510,100 

36,569,000 

378,956,501 

131,187,000 


5,894,700 
1,497  (*) 
32,014,812 
2,130,075 


877,000 
96,043,969 
1,038,270 
32,046,000  (6) 


724,268,924 


202,924,000 

1,502,900 


3,917,579,371 

80,728,870 

1,611,536,000 
644,846,518 
{U)  565,609,500 
319,842,000 
0 

604,411,000 

6,550,950 

0 

0 

289,073,000 

195,553,200 

122,364,800 

41,068,000 

166,169,000 

38,684,960 

63,539,792 

127,892,000 

75,000 

3,666,989,018 

1,130,226,702 

367,513,842 

361,566,000 

252,269,000 

195,222,000 

222,578,000 

107,409,000 

32,029,570 

528,000 

103,438,000 

55,320,000 

19,145,000 

76,434,000 

170,213,490 
155  734  Oil 
140,023,200 
90,605,352 
104,154,723 

1,712,480 
i«  750 
206,959 
44,594,507 
16,366,630 

2,167,289,548 

349,823,896 

1,366,997,834 

615,158,000 

330,817,000 

280,448,746 

206,218,975 

0 

169,244,000 

21,436,000 

5,443,807 

137,042 

(H)  (^)  1,481,116,722 


79,934,496 

18,797,604 


85,671,107 

17,710,318 


15,661,616 

22,432,960 


393,633,819 

271,586,536 


27,219,736 

137,705,126 

5,167,210 

3,492,377 


33,632,436 

(c) 

8,536,983 

7,403,443 


9,414,754 
9,634,694  {e) 
(D)  (e) 

13,491,366 


223,946,461 

68,565,568 

146,267,012 

175,960,976 


6,269,415 

1,448,559 


43,321,224 

0 

8,607,316 

6,225,837 


34,879,317 

0 

11,711,391 

(c) 


21,389,862 

7,318,457 

3,212,364 

1,838,339 


49,374,870 

82,638,360 

58,592,062 

62.213,681 


0 

0 

3,147,542 

259,832 


15,096,459 


New  Orleans  Public  Service,  Inc, 
Birmingham  Electric  G>mpany.. 


401,411,000 

229,321,950 

133,259,334 


384,134,000 

244,649,625 

76,076,427 


69,181,670 

17,518,321 


1,434,466,000 

1,037,393,112 

550,786,660 


210,276,123 

94,705,229 


(c) 

85,100,738 


9,555,560 

29,473,211 


486.667,349 

461,928,390 


911,601,000 

137,475,434 

129,359,394 


3,499,072 

89,417,107 


89,003,710  83,418,773 

84,226,246  42,271,149 

36,950,438  (Q)  39,479,346 

28,740,072  26,468,505 


14,970,754 

41,644,077 

2,392,870 

5,925,509 


483,311,655 

285,216,059 

273,853,971 

305,806,854 


5,225,7451 


65,779,232 

92,972,747 

32,614,573 

0 


32,739,235 

33,104,593 

33,665,323 

12,272,918 

25,437,091 

16,899,789 


40,053,383 

24,189,676 

72,201,099 

11,243,772 

21,047,841 

18,266,625 


6,925,242 

22,652,625 

17,716,408 

5,499,712 

12,260,938 

16,589,391 


175,246,409 

200,970,067 

124,201,198 

77,671,353 

118,474,630 

42,124,562 


41,781,483 

0 

86,702,790 

2,043,814 

1,282,400 


18,028,867 

31,778,365 

18,448,799 


19,598,590 


17,893,692 

38,989,697 

16,775,714 

0 

15,758,951 


11,416,791 

2,027,082 

8,471,536 


7,766,855 


268,801,782 

146,254,473 

95,906,187 

96,647,865 

0 

77,838,292 


623,900 

31,478,222 

32,485,563 

0 

0 

0 


8,742,656 

11,693,975 

6,490,284 


9,802,587 

10,710,248 

10,647,540 


4,148,744 

4,002,833 

5,606,896 


87,152,054 

81,800,114 

57,920,211 


1,788,250 

0 

4,391,988 

20,492,310 


116,215,556 

101,727,071 

50,744,171 

15,298,435 


137,403,422 

113,815,495 

52,443,812 

14,958,391 


27,581,716 

67,621,817 

14,702,360 

26,658,693 


621,052,661 

325,105,870 

212,428,294 

218,136,421 


0 

0 

116,132 

935,017 


158,794,948 

2,791,593 

82,297,000 

15,058,976 


5,718,735 

19,159,123 

23,386,763 

16,118,109 


7,687,444 

20,208,018 

31,693,691 

9,469,178 


494,623 

7,480,460 

6,150,026 

1,919,691 


175,598,251 
1  12,031,578 
91,262,982 
62,315,074 


4,552,200 

134,280 

380,639 


72,743,000 

29,180,518 

0 

26,887,637 

16,275,270 


80,866,000 

24,943,552 

0 

24,971,108 

24,104,568 


15,678,000 

3,015,030 

0 

11,683,485 

5,136,818 


1,20^080,000 

32t,363,627 

0 

102,488,765 

156,950,194 


18,974,000 

0 

0 

0 

0 


5,308,380 

0 

48,621,418 

0 


25,681,219 

9,165,512 


37,815,877 

9,909,003 


8,625,914 

5,173,873 


9;,639,571 

91,335,329 


14,038,153 


38,721,226 


5,621,240 


31,208,118 


24,801,103 

21,738,990 

24,588,491 

3,825,601 

9,705,254 

10,757,377 


32,420,137 

16,780,834 

17,061,465 

1,903,356 

10,679,009 

18,278,125 


12,549,343 

18,305,187 

18,964,896 

2,179,257 

5,600,523 

7,614,763 


215,600,835 
198,904,663 
1 71,030,230 
111,767,813 
6;. 150, 801 
7:,725,528 


20,336,844 


23,274,247 

6,536,392 


24,484,079 

8  COB  n/^il 

(c) 

10,782,414 


10,919,230 
3  709  13 
8;508,14 
5,575,359 
4,311,639 


61,387,141 

»3  83S  SRS 

B5,0ui;260 
62,674,942 
33,006,5  1  4  (X) 


18,073,861 

36,340,105 

38,002,012 

31,078,971 

1,139,780 


11,761,972  ik) 
12,046,596 
7,947,957 
8,682,334 
6,700,834 


1,098,825,826 

523,054,193 

67,636,093 

121,144,772 

128,845,500 


12,283,450 

3,222,450 

21,629,550 

30,991,002 


2,999,142 

33,491,625 

855,636 

11,087,050 


277,801,000 

93,078,893 

102,609,381 


54,435,744 

24,017,683 


3,783,265 

188,162.855 

87,520,075 

70,855,409 


61,551,709 

5,700,026 

8,965,390 

47,324,241 

28,098,988 

121,009,828 


1,934,563 

1,156,468 

13,841,560 

23,352,974 

209,412,453 

0 


6,148,454 

13,301,799 

8,328,343 

101,811,145 


164,282,155 

39,239,650 

20,411,040 

40,382,380 


28,122,307 

16,849,770 

28,000,137 

18,715,038 


289,120,000 

120,172,039 

557,025,000 

0 

0 


39,595,452 

28,123,316 


51,056,434 


23,550,663 

12,276,415 

30,518,869 

96,475,430 

103,450,553 

20,659,132 


673,848 

23.403.052 

11,084,500 

14,348,907 

2,519,076 


10,837,767 

1,052,623 

174,262,378 

15,636,967 

18,300,013 


(x)  Includes  only  the  Philadelphia  Electric 
Co.  and  Delaware  County  Electric  Co. 

(y)  Includes  one  consumer  (3,048,172  kw.* 
hr.),  company  owned  electric  railway. 

(z)  Includes  municipal  street  lighting. 

{A)  Includes  surplus  power  interchange. 

{B)  Includes  auxiliaries  and  excitation. 

(C)  Includes  Metropolitan  Edison  Co., 
Pennsylvania  Edison  Co.,  New  Jersey 
Power  &  Light  Co.  and  their  affiliated 
companies. 

(Z))  Included  under  “other  public  utilities.” 

(£)  Includes  193,295,959  kw.-hr.  sales  to 
affiliated  electric  companies,  also  sales  to 
municipalities. 

{F)  Includes  wholesale  power. 

(G)  Included  under  “commercial  lighting.” 

{H)  Company  sells  power  at  wholesale  only. 
No  segregated  classification. 

(7)  Includes  Broad  River  Power  Co.  and 
the  South  Carolina  Gas  &  Electric  Co.,  the 
figures  for  the  latter  company  being  for 
the  first  seven  months,  at  which  time  it 
was  sold  to  the  Southern  Power  Co. 

(/)  Includes  1,745,950  kw.-hr.  sales  to 
affiliated  electric  companies,  also  sales  to 
municipalities. 

{K)  Includes  40,707,238  kw.-hr.  delivered 
to  Southern  Power  Co. 

{L)  Includes  leased  plants. 

{M)  Total  of  other  than  residential  custom¬ 
ers  estimated  at  6,500. 

(A^)  Includes  municipal  and  power 
customers. 

(0)  Includes  retail  power,  92,405,000  kw.- 
hr.,  18,930  customers. 

{P)  Also  15,600  kw.  by  purchase;  not 
specified  whether  hydro  or  fuel. 

{Q)  Pennsylvania-Ohio  Power  &  Light  Co. 
Includes  municipal  street  lighting;  5,717,- 
822  kw.-hr. — 68  customers.  Pacific  Gas  & 
Electric  Co.  includes  30,442,586  kw.-hr. 
sold  to  street  lighting  customers. 

{R)  Deliveries  to  railway  departments  of 
company  or  used  in  affiliated  street  rail¬ 
way  operations. 

(S)  Includes  miscellaneous  and  unap¬ 
portioned  customers. 

(70  Also  299,690  kva.  available  by  lease  or 
contract  from  25  sources. 

(77)  Gross. 

{V)  Energy  used  in  operation  of  plant,  for 
construction  work  and  in  camp. 

{W)  Includes  “electric  railways.” 

(X)  Rural. 

(T)  Six  plants  three  months,  seven  plants 
nine  months. 

(Z)  Includes  Pacific  Gas  &  Electric  Co. 
System,  Western  States  Gas  &  Electric 
Co.  (Stockton,  Richmond  and  Eureka) 
and  Coast  Valleys  Gas  &  Electric  Co. 

(aa)  Also  2,643  combination  customers. 

(hb)  Also  42,450  kw.  by  purchase;  not 
specified  whether  hydro  or  fuel. 

(ce)  Also  four  plants,  18,100  kw.,  by  con¬ 
tract;  not  specified  whether  hydro  or  fuel. 

(Jd)  Includes  60,805,820  kw.-hr.,  company 
railway  system. 

(ee)  Includes  355,730  kw.-hr.,  company 
water  system. 

(Jf)  Includes  Yuma  Utilities  Co.  and 
Nevada-California  Power  Co. 

(is)  Generated  tn^rgy  includes  340,169,- 

_ 'nzaf A. ■ —  * _ I! _ >  -  - 


2,421,357,098 

2,322.015,033 

1.351.590,977 


New  Orleans  Public  Service,  Inc.. . . . 

Birmingham  Electric  Company . 

Louisville  Gas  &  Electric  Company  (Del.)  and  Subsidiaries 

Kentucky  Utilities  Company. . 

Kentucky  &  West  Virginia  Power  Company . 

Memphis  Power  &  Light  Company . 

Totals  for  section . 

West  South  Central  States 

Oklahoma  Gas  &  Electric  Company . 

Houston  Lighting  &  Power  Company . 

Texas  Power  &  Light  Con^any . 

Louisiana  Power  &  Light  Company . 

Texas  Electric  Service  Company . 

Arkansas  Power  &  Light  Company . 


Dallas  Power  &  Light  Company. 

Gulf  States  IJplitiet  C nmrt^ny  ...  . 

hort  Worth  rower  &  i;>ight  Company. 
Public  Service  Company  of  Oklahoma 
Central  Power  &  Light  Company 


170,213,490 
155  734  041 
i4U,023,200 
90,605,352 
104,154,723 


32,029,570 

528,000 

103,438,000 

55,320,000 

19,145,000 

76,434,000 

1,712,480 
4«  750 
206,959 
44,594,507  (J) 
16,366,630 


Totals  for  section . 

Mountain  States 

The  Montana  Power  Company . 

Utah  Power  &  Light  Company . 

Idaho  Power  Company . 

Public  Service  Company  of  Colorado.  . . . . . 
Salt  River  Valley  Water  Users’  Association 


2,167,289,548  349,823,896. 


1,366,997,834 

784,402,000 

352,253,000 

285,892,553 

206,356,017 


1,366,997,834 

615,158,000 

330,817,000 

280,448,746 

206,218,975 


169,244,000 

21,436,000 

5,443,807 

137,042 


Totals  for  section. 


PaciBc  States 

Southern  California  Edison  Company . 

Pacific  Gas  &  Electric  Company  (Z) . 

Western  Power  Corporation  Subsidiaries . (bb) 

Puget  Sound  Power  &  Light  Company . (.cc) 

The  Washington  Water  Power  Company . 


City  of  Los  Angeles,  Bureau  of  Power  and  Light. 

Portland  Electric  Power  Company . 

The  California  Oregon  Power  Company . 

Southern  Sierras  Power  Company  (ff) . 

City  of  Seattle,  Department  of  Lighting . 


Northwestern  Electric  Company . . 

Los  Angeles  Gas  &  Electric  Corporation . 

City  of  Tacoma,  Light  Division,  Dept.  Pub.  Util. 

Pacific  Power  &  Light  Company .  . 

San  Diego  Consolidated  Gas  &  Electric  Company. 


Totals  for  section. 


Canada 

Hydro-Electric  Power  Commission  of  Ontario. 

Shawinigan  Water  ic  Power  Company . 

Duke-Price  Power  Company,  Ltd .  . 

Montreal  Light,  Heat  &  Power  Consolidated.. 
Laurentide  Power  Company,  Ltd . 


Canadian  Niagara  Power  Company,  Ltd . 

Winnipeg  Electric  Company  (jj) . 

W’est  Kootenay  Power  &  Light  Company,  Ltd 
City  of  Winnipeg  Hydro-Electric  System. . 
British  Columbia  Elec.  Ry.  Com.,  Ltd.  (Mainl 


(Mainland  System). 


Canada  Northern  Power  Corporation,  Ltd.  System. 
Dominion  Power  &  Transmission  Company,  Ltd.... 

Ottawa  &  Hull  Power  Company  (oo) . 

Southern  Canada  Power  Company,  Ltd . 

Kaministiquia  Power  Company,  Ltd . 


Totals  for  Canada. 


Mexico 

The  Mexican  Light  &  Power  Company,  Ltd.  and  Subsidiaries 
Cia.  Agricola  y  de  Fuerza  Electnca  del  Rio  Conchos . 

Electric  Railways 

Interborough  Rapid  Transit  Company . 

Chicago  Surface  Lines .  . 

Williamsburgh  Power  Plant  Corporation  (B.M.T.) . 

Philadelphia  Rapid  Transit  Company . 

The  Pennsylvania  Railroad  (L.  1.  City  Gen.  Sta.) . 


Boston  Elevated  Railway . 

New  York  Central  Railroad  Company . 

Pacific  Electric  Railway  Company . 

New  York,  New  Haven  &  Hartford  Railroad  Company. 
Chicago,  Milwaukee  &  St.  Paul  Railway . 


140,737 


269,955 
153,875 
82,000  (bb) 
33,350  ice) 
0 


702,087  2,995,901,404  2,799,640,5551  196,260,849 


20 
32  {a) 


348,350 

463,425 

244,574 

148,257 

163,750 


22,500 

108,700 

9,000 

12,100 

46,000 

923,655 


2,421,357,098 

2,322,015,035 

1,351,590,977 

787,258,688 

633,019,740 

584,279,702 

495,663,700 

374,724,290 

279,334,470 

277,591,025 

255,766,000 

247,191,413 

197,580,149 

171,611,000 

126,801,100 


2,409,869,298 

1,566,646,081 

1,180,851,704 

751,266,048 

624,627,940 

253,875,300 

493,072,300 

374,409,730 

265,069,500 

263,239,025 

207,222,000 

247,142,687 

197,435,069 

125,214,000 

109,945,130 


1  1,487,800 
755,368,954 
170,739,273 
35,992,640 
8,391,800 

330,404,402 

2,591,400 


14,264,970 

14,352,000 

48,544,000 


46,397,000 

16,855,970 


10,525,784,387  9,069,885,812  1,455,898,575 


4,133,501,842  3,929,373,496 

3,021,201,950  (gg)  1,216,246,798 
1,719,820,588  1,719,820,588 

1,354,895,244  936,313,545 

853,887,000  853,887,000 


204,128,346 

1,804,955,152 

0 

418,581,699 

0 


25,000  (nn) 
0 
0 
0 


75,000  («;)  604,597,700 
109,000  511,103,200 
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476.999.100 
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350.402.700 
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123,168,936 
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62,009,000 

0 

2,150,458 


2,711,284  14,387,116,989  11,895,292,334  2,491,824,655 
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25,000 
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606,245,844 
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243,925,965  0 
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0  190,485,000 

134,160,600  55,531,100 

0(«)  148,560,111 


Twin  City  R;^id  Transit  Company .  I 

Kansas  City  Public  Service  Company .  (««) 

Norfolk  &  Western  Railway  Company .  4 

The  Connecticut  Company .  2 
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28,123,316 


3,374,407 

13,092,751 


51,056,434 


24,801,103 

21,738,990 

24,588,491 

3,825,601 
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10,757,377 


32,420,137 
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17,061,465 
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18,964,896 
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55,201,122 

21,508,378 

0 

1,462,400 

667,260 
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30,518,869 
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103,450,553 

20,659,132 
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673,848 
23  403.052 
11,084,500 
14,348,907 
2,519,076 


3.063.125 


10,185,305 

32,989,177 


12,471,674 
19,868  OSO 
15,765,919 
18,597,138 
23,822,694 


18,073,861 

36,340,105 

38,002,012 

31,078,971 

1,139,780 


17,254,521 

34,779,646 

12,214,087 

45,649,151 
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11,761,972  (k) 
12,046,596 
7,947,957 
8,682,334 
6,700,834 


1,099,825,826 

523,054,193 

67,636,093 

121,144,772 

129,845,500 


3,974,939 

0 

0 

0 

0 


9,433,441 

53,487,476 

3,561,725 

421,380 

0 


10,837,767 

1,052,623 

174,262,378 

15,636,967 

18,300,013 


9,027,982 

27,692,680 


195,835,507 

123.641,361 

48,628,748 

54,250,996 

22,677,210 


99,056,462 
(b)  278,377,270 


73,312,043  479,181,909 

(c)  (Q)  45,975,340 


850,469,798 

952,961,934 


39,1  13,530 
44,592,037 


310,368,646 

279,922,657 


76,551,670 


69,847,871 


12,706,701 


350,343,577 


85,665,458 


71,625,381 

45,769,814 

22,145,964 

4,204,077 

64,082,748 


110,746,286 

24,152,956 

10,000,216 

5,932,512 

43,689,316 


20,384,003 

1,308,188 

926,051 

10,126,133 


268,404,922 

174.647,990 

54,625,686 

150,233,501 

53,069,157 


40,013,617  0 

14,626,824  (dd)  82,325,773 
0  0 

7,149,477  0 

0  38,580,808 


2,941  5,142,481 

22,093,058  2,941,052 

215,634,514  3,662,750 

16,628,633 
0 


19,148,307 

50,593,758 

32,374,865 

23,171,686 

40,876,180 


18,927,615 

73,914,093 

23,136,640 
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3,575,170 

1,878,884 

24,534,677 

4,722,419 
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71,282,934 
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57,336,781 

37,553.708 
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17,147,700 
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367,513,842 

361,566,000 

252,269,000 

195,222,000 

222,578,000 

107,409,000 


32,029,570 

528,000 

103,438,000 
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24,588,491 
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17,061,465 
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18,278,125 


12,549,343 
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18,964,896 
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170,213,490 
155  734  Oil 
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1,366,997,834 

615,158,000 

330,817,000 

280,448,746 

206,218,975 


169,244,000 

21,436,000 

5,443,807 

137,042 


18,073,861 

36,340,105 

38,002,012 

31,078,971 

1,139,780 


17,254,521 

34,779,646 

12,214,087 

45,649,151 

0 


11,761,972  (k) 
12,046,596 
7,947,957 
8,682,334 
6,700,834 


1,099,825,826 

523,054,193 

67,636,093 

121,144,772 

129,845,500 


3,974,939 


9,433,441 

53,487,476 

3,561,725 

421,380 
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10,837,767 

1,052,623 

174,262,378 
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18,300,013 
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35,992,640 
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99,056,462 
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73,312,043  479,181,909 
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850,469,7981 

952,961,934 
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44,592,03 
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76,551,670 
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12,706,701 


350,343,577 


85,665,458 


14,886,450 
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2,591,400 


71,625,381 

45,769,814 

22,145,964 

4,204,077 

64,082,748 


110,746,286 

24,152,956 

10,000,216 

5,932,512 

43,689,316 


20,384,003 
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926,051 

10,126,133 
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54,625,686 

150,233,501 

53,069,157 


40,013,61 


46,397,000 
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50,593,758 
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23,171,686 

40,876,180 


18,927,615 

73,914,093 

23,136,640 
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New  Equipment  Available 

_ L _ 


Switching  and  Protective  Unit 
for  Rural  Service 

A  switching  and  protective  unit  that 
consists  of  an  air  break  switch,  a  choke 
coil  and  a  fuse  which  can  be  used  on 
systems  where  the  short-circuit  currents 
may  run  as  high  as  5,000  amp.  has  been 
developed  by  the  Hi-Voltage  Equipment 
Company,  Qeveland.  The  unit  is  in¬ 
tended  for  rural  service  or  small  indus¬ 
trial  substations.  The  switch  is  built 
with  monel  ball  bearings  that  do  not 
require  any  lubrication.  The  bearing 
spindle  which  carries  the  operating  in- 


Rural  service  switch  combined  with 
protective  unit 


sulator  is  a  machined  steel  forging. 
Only  three  insulators,  as  shown  in  the 
illustration,  are  used  to  carry  the  switch, 
choke  coil  and  fuse.  Six  standard  types 
of  mounting  are  provided.  The  switches 
are  available  for  voltages  from  10,000 
to  40,000.  _ 


Air  Filters 

An  air  filter  which  can  be  inserted  In 
air  pipe  lines  and  which  it  is  claimed 
will  remove  dust,  water,  oil,  rust,  scale 
and  other  foreign  matter  from  air  pass¬ 
ing  through  the  pipes  has  been  placed 
on  the  market  by  the  Staynew  Filter 
Corporation,  Rochester,  N.  Y.  The 
filter  consists  of  an  aluminum  housing 
inclosed  in  a  pressed  steel  housing, 
which  the  manufacturers  claim  will 
withstand  a  working  pressure  of  125  lb. 
The  filter  mounted  inside  consists  of  a 
felt  filter  medium  formed  in  pockets  over 
radial  wire  screen  fins  grouped  around 
a  central  outlet..  This  permits  mount¬ 
ing  a  relatively  large  area  of  felt  in  a 
compact  space.  The  large  capacity  in¬ 
serts  are  designed  to  pass  250  cu.ft.  of 
free  air  per  minute  and  contain  20  sq.ft, 
of  felt  within  a  volume  slightly  smaller 
than  a  cubic  foot.  Cleaning  is  accom¬ 
plished  by  reversing  the  air  flow. 

Another  type  of  filter  used  in  filter¬ 
ing  large  volumes  of  air  is  of  similar 
construction  mounted  in  heavy  com¬ 


pressed-steel  frames.  The  filter  can  be 
cleaned  by  a  special  air  suction  cleaner. 
The  manufacturers  claim  that  it  can  be 
operated  under  ordinary  conditions  for 
several  months  before  cleaning  is 
necessary. 


Electrolysis  Drainage  Valve 

The  “Kuprox”  electrolysis  drainage 
valve  for  safeguarding  against  reverse 
currents,  which  cause  electrolysis  and 
chemical  decomposition  of  underground 
metallic  structures,  has  been  developed 
by  the  Kodel  Electric  &  Manufacturing 
Company,  Cincinnati,  Ohio.  These 
drainage  valves  have  no  contacts  or 
moving  parts,  are  said  to  require  no 
attention  and  will  function  indefinitely. 
Arranged  for  either  pole  or  manhole  in¬ 
stallation  and  built  in  capacities  up  to 
1,000  amp.,  the  Kuprox  (copper  oxide) 
valve  is  said  to  be  adaptable  to  any  and 
all  conditions  where  vagabond  electric 
currents  from  grounded  electrical .  dis¬ 
tributing  systems  are  causing  decom¬ 
position  of  underground  cables. 


Potential  Transformer  Fuse 
and  Wire  Wound  Resistor 

The  type  H  combination  potential 
transformer  fuse  and  wire  wound  re¬ 
sistor  for  2,500  to  25,000-volt  service  has 
been  placed  on  the  market  by  the  West- 
inghouse  Electric  &  Manufacturing 
Company.  It  is  intended  for  indoor 
application  and  can  be  mounted  on  any 
flat  surface  or  upon  l^-in.  pipe.  The 
resistors  are  placed  in  series  with  the 
fuses  and  are  said  to  limit  effectively 
the  current  in  case  of  short  circuit.  This 
permits  the  use  of  potential  transformer 
fuses  on  any  circuit  regardless  of  its 
short-circuit  amperes,  provided  the 
voltage  rating  of  the  system  is  not  more 
than  that  of  the  fuses  and  resistors. 

The  resistors  are  made  up  of  coiled 
nichrome  wire  wound  in  the  grooves  of 
a  heavy  wet-process  porcelain  tube. 
They  are  combined  with  fuse,  fuse 
mountings  and  insulators.  The  resistor 
may  be  mounted  either  in  line  with  or 
perpendicular  to  the  insulators. 


P  R  1  M  A  R  Y-R  ESISTANCE  DrUM 
Switches. — A  new  line  of  primary  re¬ 
sistance  drum  switches  for  use  with 
squirrel-cage  induction  motors  on  small 
cranes,  hoists,  machine  tools,  etc.,  has 
been  announced  by  the  General  Electric 
Company.  It  is  a  primary  reversing 
switch  designed  for  wall  mounting  and 
can  be  furnished  with  a  standard  con¬ 
duit  box.  It  is  made  in  two  forms, 
CR-3200-1250-B,  for  hoists  where  the 
motor  is  overhauled  in  the  lowering 
direction,  and  CR-3200-1250-A,  for 
hoists  where  the  motor  is  not  overhauled 
in  the  lowering  direction.  The  switches 
are  built  without  operating  mechanism 
so  that  the  user  may  select  the  type  of 


operating  equipment  he  desires.  The 
switches  are  designed  for  operation  on 
maximum  primary  voltages  of  550  and 
the  maximum  horsepower  rating  for 
two-  or  three-phase  service  is  15. 


Two-Insulator  “Hi-Pressure” 
Contact  Switch 

A  complete  line  of  type  “A’*  switches, 
as  shown  in  the  illustration,  has  been 
developed  by  the  Railway  &  Industrial 
Engineering  Company,  Greensburg,  Pa., 
up  to  154  kv.  The  blade  revolves  on 
a  rotor  bearing,  and  in  closing  the  tog¬ 
gle  end  strikes  the  stop  and  straightens 
out,  sliding  the  contact  surfaces  into 


Hi-Pressure’'  contact  switch  of  the 
two-insulator  type 


closed  position.  The  final  sliding  move¬ 
ment  takes  place  under  high  pressure, 
which  the  manufacturer  claims  removes 
all  dirt,  ice  and  corrosion.  They  are 
built  for  either  air-break  or  disconnect¬ 
ing  purposes. 


Gasoline-Engine-Driven 
Welding  Outfit  . 

A  300-amp.  gasoline  -  engine  -  driven 
welder,  known  as  Model  S-1964,  has 
been  placed  on  the  market  by  the  Lin¬ 
coln  Electric  Company,  Cleveland.  The 
welding  generator  is  rated  at  300  amp. 
in  accordance  with  N.E.M.A.  standards 
and  has  a  current  range  of  from  75  to 
400  amp.  for  metallic  electrode  welding. 
It  is  direct  connected  to  a  six-cylinder 
Buda  Model  HS-6  engine,  operating  at 
1,500  r.p.m.  Both  units  are  mounted  on 
a  welded  steel  base.  The  generator  has 
a  laminated  magnetic  circuit  with  sep¬ 
arately  excited  field,  stabilizer,  variable 
voltage  and  steel  construction  features 
of  the  company’s  line  of  “Stable- Arc” 
welders.  The  over-all  dimensions  are 
93  in.  long,  35  in.  wide  with  an  over-all 
height  of  45  in.  The  equipment  has 
been  designed  to  meet  the  constantly 
increasing  use  of  larger  electrodes  in 
welding,  and  the  six-cylinder  perform¬ 
ance  gives  a  smooth,  even  flow  of  power, 
so  necessary  for  successful  welding. 
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Patents 

Announced  by  U.  S.  Patent  Office 

cAk _ - _ 

(Issued  June  5,  1928) 

1,672,302.  SiRHN-CONTROL  Ststbm  ;  H.  S. 
Campbell,  Hammond,  Ind.  App.  filed 
Dec.  22  1922 

1,672,312.*  EuBCTRicAt,  Fixture  Unit;  S.  N. 
Griffith,  Doylestown,  Pa.  App.  filed  Aug. 
21  1928 

1,67^,314.  Friction  Brake;  J.  H.  Hall, 
Cleveland  Heighs,  Ohio.  App.  filed  Oct. 

5,  1925.  Of  the  spring-appli^  and  elec- 
tromagnetically-released  type. 

1,672,324.  Wire-Threading  Deader  and 
Couplbb;  C.  H.  Kepler,  Oakland,  Calif. 
App.  filed  Oct.  23,  1925.  To  facilitate  the 
passing  of  wires  through  conduits. 
1,672,357.  Joint  for  EIlectric  Cabdbs  ; 
J.  F.  Watson,  Abbey  Wood,  England. 
App.  filed  Oct.  29,  1927. 

1,672,365.  Electric  Switch;  G.  A.  Burn¬ 
ham.  Saugus,  Mass.  App.  filed  July  25, 
1921.  Oil  immersed. 

1,672,402.  Plating  Apparatus  and  Prod¬ 
uct  Thereof  ;  E.  R.  Armstrong,  Hollyoak, 
Del.  App.  filed  Oct.  14,  1924. 

1,672,410.  Method  for  Testing  Railwat- 
Traffio-Controllino  Apparatus  ;  L.  O. 
Grondahl,  Pltt.sburgh,  and  P.  H.  Geiger, 
Wllklnsburg,  Pa.  App.  filed  Jan  18,  1926. 
1,672,476.  Prottbcting  Apparatus  for  Line¬ 
men  ;  M.  T.  Tlpsord  and  H.  W.  Boden- 
dieck,  Taylorville,  Ill.  App.  filed  Jan.  30, 

1926. 

1,672,494.  Switch-Operating  Mechanism  ; 
A.  F.  C.  Lotz,  Chicago,  Ill.  App.  filed 
June  1,  1925.  Mechanism  for  closing  an 
oil  switch  and  for  tripping  the  same  open. 
1,672,509.  Reel  for  ELEcraio  Irons;  B.  F. 
P.  Vedder,  Milwaukee,  Wis.  App.  filed 
Nov.  11,  1926. 

1,672,521.  Electric  Plug  Connecter.;  A.  R. 
Goldrick,  Cleveland,  Ohio.  App.  filed  Dec. 
1,  1921. 

1,672,566.  Two-LaoHT  Plug;  T.  A.  Both, 
Stratford,  Conn.  App.  filed  June  13,  1924. 
1,672,592.  Sterilizing  Apparatus  ;  D.  G. 
Will,  Fort  Wayne,  Ind.  App.  filed  Nov. 
17,  1924. 

1,672,620.  Combination  Fitse  and  Plug; 
W.  B.  Moss,  Jr.,  and  M.  L.  Ardisana, 
Evanston,  Ill.  App.  filed  June  14,  1926. 
1,672,664.  Twin-Light  Plug;  O.  H.  Van 

Amburg,  Bridgeport,  Conn.  App.  filed 

Nov.  21,  1922. 

1,672,667.  Electric  Furnace;  H.  Ti  Wat¬ 
son,  Lynn,  Mass.  App.  filed  Nov.  13, 
1926.  High  temperature. 

1.672.669.  Constant  Current  Trans¬ 

former  ;  T.  G.  IVhyte,  Lynn,  Mass.  App. 
filed  Aug.  13,  1925.  Of  the  movable  coil 
type. 

1.672.670.  Electric  Motor-Control  Sys¬ 
tem  and  Apparatus;  M.  Wllfart.  Paris, 
France.  App.  filed  July  17,  1924.  For 
use  in  operating  machines  having  widely 
varying  load  characteristics  such  as  roll¬ 
ing  mills  and  the  like. 

1,672,674.  Regulating  System;  R.  M. 

Carothers,  Schenectady,  N.  Y.  App.  filed 
June  24,  1926.  Voltage  regulating. 
1,672,680.  Dynamo-Electric  Machine; 
E.  H.  Freiburghouse,  Schenectady,  N.  Y. 
App.  filed  April  21,  1925.  Ventilating  sys¬ 
tem. 

1,672,683.  Outlot  or  Junction  Box  ;  H.  G. 
Knoderer,  Englewood,  N.  J.  App.  filed 
June  4,  1921. 

1,672,685.  Commutator;  G.  Lewinnek,  Ber¬ 
lin,  Germany.  App.  filed  Jan.  4,  1926. 
Double  commutator. 

1,672,690.  Control  System  and  Appara¬ 
tus  FOR  EIlectrical  Dbvtces  ;  C.  C.  Run¬ 
ner,  Schenectady,  N.  Y.  App.  filed  Aug. 

6,  1924. 

1,672,693.  Expansion  Joint;  R.  C.  Scott, 
Cambridge,  Mass.  App.  filed  June  1, 

1925.  For  buses  employed  in  high  volt¬ 
age  power  or  switching  stations  for  the 
transmission  of  electrical  energy. 

1.672.702.  Welding  Apparatus;  J.  M. 
Weed,  Schenectady,  N.  Y.  App.  filed 
Dec.  11,  1923. 

1.672.703.  Induction  Voltage  Regulator; 
H.  R.  West,  Pittsfield,  Mass.  App.  filed 
Sept.  23,  1927. 

1,672,706.  Method  of  Making  Contact 

Tips  ;  W.  W,  Brown,  Erie,  Pa.  App.  filed 
Jan.  13,  1926.  Of  drum  controllers  or 
other  switch  mechanism. 

1,672,714.  Nonaqubous  Electrolytic  Con¬ 
denser  ;  E.  W.  Engle,  Lake  Forest,  Ill. 
App.  filed  Aug.  29,  1927. 

1,672,724.  electric  Oven  ;  F.  H.  McCor¬ 
mick,  Glen  Ellyn,  Ill.  App.  filed  (^t.  18, 

1926. 


1,672,725.  Electric  Heater;  F.  H.  McCor¬ 
mick,  Glen  Ellyn,  Ill.  App.  filed  Oct.  1, 

1927. 

1,672,727.  Electric  Switch  ;  A.  H.  Nero, 
West  Hartford,  Conn.  App.  filed  Feb.  15, 
1926. 

1,672,729.  Magnettc  Cut-Out  Plug;  C. 
Pape,  Berlin,  Germany.  App.  filed  Nov. 
5,  1925. 

1,672,777.  Regulating  Apparatus;  D.  C. 
Prince,  Schenectady,  N.  Y.  App.  filed 
March  13,  1926.  For  the  transmission 
of  current  between  alternating  and  direct 
current  circuits. 

1,672,791.  Electrical  Switch  ;  W.  S. 
Thimblethorpe,  London,  England.  App. 
filed  Aug.  21,  1926.  Two-way  delayed 
action  switch  useful  in  signaling  work 
and  apparatus. 

1,672,800.  ElbiCTRic  Cut-Out  for  Stills 
and  THE  Like;  L.  F.  Boss,  Woods  Hole, 
Mass.  App.  filed  May  12,  1926. 

1,672,802.  Device  for  RBSBnriNo  Power- 
Driven  Mechanism  to  a  P^edetterminbd 
Position  ;  M.  Chirol,  Bourg-La-Reine, 
France.  App.  filed  Nov.  19,  1926. 

1,672,809.  Electric  Iron  and  Stand;  W.  P. 
Haynie,  Philadelphia,  P*a.  App.  filed 
Oct.  5,  1925. 

1,672,821.  Submarine  Cable  Core  and 
Insulation  Therefor  ;  C.  Martell,  Cicero, 
Ill.  App.  filed  Oct.  7,  1924. 

1,672,847.  Electrical  Power  System  ;  J.  J. 
Kane,  Milwaukee,  Wis.  App.  filed  April 
19,  1921.  Device  for  regulating  generators 
driven  by  prime-movers,  to  supply  vari¬ 
able  loads,  especially  where  there  is  a 
tendency  for  the  generator-driving  means 
to  operate  at  a  speed  dependent  upon  the 
load. 

1,672,859.  Intermittent-Current  Deivice; 
J.  W.  Phelps,  Chicago,  Ill.  App.  filed 
March  11,  1925.  Make  and  break  or  Hash¬ 
ing  device. 
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Foreign  Trade 
Opportunities 

cAk _ 

Following  are  listed  opportunities  to  enter 
foreign  markets.  Where  the  item  is  num¬ 
bered,  further  information  can  be  obtained 
from  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Washington,  by  mentioning  the 
number : 

An  agency  is  desired  in  Johannesburg, 
South  Africa  (No.  31,758),  for  batteries  for 
radio  and  flashlights,  household  electric 
equipment  and  cable  insulated  wire. 

Purchase  and  agencv  are  desired  in  Cal¬ 
cutta,  India  (No.  31,764),  for  electric  fans, 
incandescent  lamps,  sockets,  switches,  etc., 
and  small  motors. 

An  agency  is  desired  in  Port  Elizabeth, 
South  Africa  (No.  31,761),  for  flashlights 
and  cable  insulated  wire. 

An  agency  is  desired  in  The  Hague, 
Netherlands  (No.  31,760),  for  household 
electric  equipment. 

An  agency  is  desired  in  Barbados,  West 
Indies  (No.  31,754),  for  small  hydro-electric 
generator  sets. 

Purchase  is  desired  in  Sfto  Paulo,  Brazil 
(No.  31,757),  of  electric  motors  and  small 
steel  furnaces. 

Purchase  is  desired  in  Sydney,  Australia 
(No.  31,755),  of  fractional  horsepower 
motors. 

An  agency  is  desired  in  London,  England 
(No.  31,811),  for  portable  electric  bakers’ 
and  confectioners’  ovens. 

Purchase  and  agency  are  desired  in  Oslo, 
Norway  (No.  31,762),  for  sewing  machine 
motors,  electric  vacuum  cleaners,  washing 
machines  and  wringers, 

Purchase  is  desired  in  Huddersfield,  Eng¬ 
land  (No.  31,759),  and  in  Halifax,  England 
(No.  31,763),  of  traffic-control  devices. 

Purchase  is  desired  in  Hamburg,  Ger¬ 
many  (No.  31,756),  of  electric  welding 
machines. 

An  agency  is  desired  in  Algiers,  Algeria 
(No.  31,753),  for  X-rays  and  ultra-violet 
rays  apparatus. 

Copies  of  a  tender  for  the  supply  of 
transformers  and  switchgear  for  a  new 
pre-cooling  plant  which  is  now  being 
erected  in  Durban  by  the  South  African 
Railways  and  Harbors  have  been  received 
(EE  1076).  The  closing  date  is  July  12, 

1928. 

The  Porto  Rico  Railway,  Light  &  Power 
Company,  San  Juan,  will  begin  work  on 
the  Rio  Blanco  power  project,  to  cost 
$800,000.  J.  R.  McKey,  San  Juan,  P.  R, 
Assistant  Trade  Commissioner. 

An  agency  is  desired  by  Remy  Arm- 
bruster  Jun.,  Basel  1,  Switzerland,  for 
motors  and  industrial  heating  equipment. 


New  Trade  Literature 

cAk _ )%o 


APPARATUS  FOR  BURNING  PULVER- 
IZED  FUEL.— Catalog  U-3  describing  the 
"Lopulco"  unit  system  for  burning  pul¬ 
verized  fuel  by  the  direct-fired  method  has 
been  issued  by  the  Combustion  Engineering 
Corporation,  200  Madison  Avenue,  New 
York  City.  The  construction  and  opera¬ 
tion  of  the  mills  used  in  the  system  are 
described  and  illustrated.  Line  diagrams 
of  the  applications  of  the  “Lopulco”  unit 
system  to  various  types  and  sizes  of  boilers 
are  included.  It  also  contains  illustrations 
covering  the  various  types  of  horizontal, 
vertical  and  tangential  burners  used  with 
the  system. 

RELAY  AND  TEST  BLOCKS.— The 
General  Electric  Company,  Schenectady, 
N.  Y.,  has  issued  bulletins  GEA-943  and 
GEA-949  covering  respectively  polyphase 
induction  power  -  directional  relays  and 
temperature  overload  relay  panels  for  use 
with  hand  compensators.  ’The  company  also 
is  distributing  bulletin  GEA-900,  which  de¬ 
scribes  and  illustrates  its  type  PK-1  test 
blocks  and  plugs  for  switchboard-mounted 
meters,  instruments  and  relays. 

AIR  COMPRESSOR.— Bulletin  No.  140 
issued  by  the  Pennsylvania  Pump  4b  Com¬ 
pressor  Company,  Easton,  Pa.,  describes  its 
multiple-belt-driven  semi-portable  air  com¬ 
pressor  unit  arranged  for  automatic  start 
and  stop  control. 

ALLOY  STEEL.  —  The  International 
Nickel  Company,  Inc.,  67  Wall  Street, 
New  York  City,  is  distributing  bulletin  No. 
12,  which  contains  information  on  the  use 
of  alloy  steel  for  boiler  construction. 

MOTOR  DRIVES  FOR  WOOLEN  CARDS 
AND  MOTORS. — The  General  Electric  Com¬ 
pany,  Schenectady,  N.  Y.,  has  issued  bulle¬ 
tin  6eA-967  covering  its  types  FTR  and 
FQR  squirrel-cage  and  types  MT  and  MQ 
wound-rotor  motor  drives  for  woolen 
cards.  The  company  is  also  distributing 
bulletin  GEA-166A  describing  its  alternat¬ 
ing-current,  open  or  inclosed  crane  and 
hoist  motors. 

OIL  PURIFIER.— The  De  Laval  Sep¬ 
arator  Company,  165  Broadway,  New 
York  City,  has  issued  a  bulletin  which 
covers  the  new  No.  700  portable  De  Laval 
insulating  oil  purifier.  It  contains  informa¬ 
tion  on  the  construction  of  the  oil  purifier 
and  shows  how  it  is  used. 

REFRIGERATORS. — “Modern  Refrigera¬ 
tion  in  the  Modern  Color  Setting”  is  the 
title  of  a  booklet  issued  by  the  Servel 
Sales,  Inc.,  51  East  42d  Street,  New  York 
City.  It  discusses  in  detail  the  modern 
color  idea,  particularly  as  applied  to  the 
kitchen. 

GENERATING  AND  OIL-TESTING 
SETS.  —  The  General  Electric  Company, 
Schenectady,  N.  Y.,  is  distributing  bulletin 
GEA-781A  describing  and  illustrating  the 
steam-engine-driven  generating  sets  for 
marine  service.  The  company  also  has  is¬ 
sued  bulletin  GEA-832  covering  its  portable 
oil-testing  sets. 

CONDUIT  ACCESSORIES.— The  Cleve¬ 
land  Wrought  Products  Company,  West 
58th  Street  and  Denison  Avenue,  Cleveland, 
is  distributing  a  circular  covering  its  elec¬ 
trical  conduit  acces.sories,  including  lock 
nuts,  pipe  clamps  and  conduit  bushings. 

CHAIN  DRIVE,  POWER  TRANSMIS¬ 
SION  EQUIPMENT,  ETC.— The  Link-Belt 
Company,  910  South  Michigan  Avenue, 
Chicago,  has  issued  a  catalog  and  engi¬ 
neering  data  book.  No.  500,  which  covers 
the  complete  chain,  sprocket,  power  trans¬ 
mission,  elevating  and  conveying  and  engi¬ 
neering  divisions  of  the  company’s  business 
and  contains  information  of  practical  use 
to  the  engineer.  CJomplete  price  lists  also 
are  Included. 

OUTDOOR  STATION  EQUIPMENT, 
SWITCHES  AND  ELECTRIC  FURNACES. 
— Bulletins  GEA-782,  GEA-403A,  GEA-939, 
GEA-979  and  GEA-972  issued  by  the  Gen¬ 
eral  Electric  Company,  Schenectady,  N.  Y., 
describe  and  illustrate  respectively  its 
weatherproof  switch  houses  with  manually 
operated  oil  circuit  breakers  for  outdoor 
station  equipment,  the  CR-900  reversing  and 
non-reversing  drum-type  switches,  discon¬ 
necting  switches  for  indoor  service,  the 
CR2960-SY104A  and  SY103A  control  circuit 
switches  and  the  GE  pot-type  electric  fur¬ 
naces  for  cyanide  hardening. 

STARTER.  —  The  Allen  -  Bradley  Com¬ 
pany,  Milwaukee,  has  issued  bulletin  No. 
648  covering  its  resisto-transformer  starter, 
a  new  starter  for  squirrel-cage  motors. 
The  bulletin  contains  illustrations,  wiring 
diagrams  and  a  complete  description  of  the 
starter. 
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Six  breaks  per 
phase  in  series  with 
no  added  support¬ 
ing  insulation. 

Horizontal  breaks 
which  draw  arcs 
through  oil  away 
from  their  natural 
course. 


Pacific  Electric  Six  Break  Oil  Circuit  Breaker. 


Concentric  rotating 
elements  with  low 
inertia,  low  axial 
speed  and  high 
blade  speed. 

Full  floating  self 
aligning  contacts 
and  oversize  arcing 
tips  that  are  easily 
renewed. 


McGraw-Hill  Publishing  Company,  Inc. 


JUNE  30,  1928 


Twenty-five  Cents  Per  Copy 


Founded  1874— Fifty-Four  Years  of  Service 
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5815  THIRD  STREET,  SAN  FRANCISCO,  CALIF. 


/ 


A  Section  of  the  Tool  Delyartment 


A  group  of 
intpection 
gauges  and 
Special  cools 
typical  of 
louncless 
diielopments 
secluired  to 
ttiaincain 
extreme 
accuracy. 


one  of  the 
many  sec- 
tional  dies 
which  calls 
for  extreme 
accuracy. 
Wheel  used, 
about .030* 
charged  uitli 
diamond  dust 


Preliminary  intpection  before  hardening. 
All  tools  receive  numerous  inspections  during  nionu- 
/ucrure  to  insure  the  highest  standard  of  accuracy. 


Completed  tools — pillar  press  die,  sub-press  die, 
hakelite  mould,  fixture,  etc.  —  typicall  of  more 
than  30.000  special  tools  designed  to  meet  the 
exacting  requirements  of  Weston  instrument  parts. 


WESTON  ELECTRICAL  INSTRUMENT  CORPORATION 
578  Frelinghuysen  Ave.  Newark,  N.  J. 


Model  155  Portahle 
A.  C.  Instruments 


Model  45  Portable 
D.  C.  Instruments 


PIONEERS 
SINCE  1888 
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Substaatial&i^vt^Kist 
BdocforLar^  Cables-* 

TYPE  FB  BOX 

Bottom  CableEttmnce 


Type  FB  Box  accommodates  a  great  many  large  size  cables  in  a 
small  space,  fitting  in  ideally  with  certain  manhole  conditions. 
The  cables  enter  at  bottom  of  box  and  each  is  sealed  indejjend- 
ently  under  compound,  in  unit  heads,  which  prevents  leakage  of 
cable  oil.  Cables  may  be  added  or  removed  without  disturbing 
rest  of  installation. 

Type  FB  Box  can  be  mounted  near  ceiling  of  manhole  making 
it  readily  accessible  in  a  manhole  containing  water.  Each  box 
is  air  tight  and  submersion  proof.  They  are  air-tested  at  factory. 

Type  FB  Box  is  made  for  link  fuses.  They  can  be  by-passed 
with  jumper  and  plugs  during  fuse  replacement. 

Additional  features:  contact  block  easily  renewable.  Phases  or 
polarities  separated  with  insulating  partitions.  Buses  are  re¬ 
versible,  when  one  side  becomes  pitted,  bus  can  be  turned  over. 
Heavy,' rugged  construction.  Hinged  wing  bolts  make  interior 
easily  accessible.  Ample  safety  factors. 

Type  FB  Box  made  for  A.Q  and  D.C.  250  volt  circuits,  in  4,  6  and 
8  ways  accommodating  as  many  as  16 — 2000  MCM  cables  in  very 
small  space. 


G  &  W  Electric  Specialty  Co, 

7780  Dante  Ave.,  Chicago,  Ill. 


Exactly  What  You  Want! 

O  A  W  drsian  and  manafartare 
praetirally  evrry  drvirr  for  thr  end 
of  a  cable.  See  Cataloc  No.  27. 


for  the  Cable  Ends 


More  than  Protection 
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LIGHTHIPE 

has 


Not  57  varieties. 

But  57  identical  Niagara  Transformers. 

Identical  in  accuracy — a  feature  for  which  Niagara’s 
are  selected. 

Lighthipe  is  the  Southern  California  Edison  Company’s 
newest  transmission  center  and  the  present  terminus 
of  the  220-Kv.  transmission  system. 

On  the  skyline  of  this  station  are  the  familiar  Niagara 
rings — 57  Niagara  High  Voltage  Air  Insulated  Current 
Transformers  on  outgoing  66  Kv.  lines. 

Bulletins  and  data  on  Niagara  Transformers  mailed  on 
request. 


i 
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NIAGARA  ELECTRIC  IMPROVEMENT  CORPORATION 

Lee  Skipwith  &  Co.,  Inc.,  General  Sales  Agents,  369  Lexington  Ave.,  NEW  YORK,  N.  Y. 
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O  JUDGE  the  success  of 


any  type  of  lightning  arrester,  you 
must  consider  the  history  of  a  great 
many  installations.  Oxide-film 
arresters  for  twelve  years  have  been 
giving  protection,  in  thousands  of 
installations,  in  many  different 
countries,  and  at  all  commercial 
voltages  up  to  220  kv.,  fulfilling 
every  requirement  of  lightning  pro¬ 
tection  on  present-day  systems. 


GENERAL  ELECTRIC 

GENERAL  ELECTRIC  COMPANY,  SCHENECTADY.  N.  Y.,  SALES  OFFICES  IN  PRINCIPAL  CITIES 
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PRODUCTS 

MOTORS — Single,  Polyphase  and  Fynn-Weichsel  Motors  TRANSFORMERS — Power,  distribution  and  instrument 

FANS' — Desks,  Wall  and  Ceiling  types 


Style  of  sheet  steel  case  with 
plain  hieh-voltage  bushingi, 
for  ratings  of  from  iV^  to  37^ 
kva.  inclusive. 


HEAVY  STEEL  TANKS 

^the  better  to  withstand  rough  handling,  rust  and  corrosion. 

The  Tanks  of  all  Wagner  Distribution  Copper-bearing  sheet  steel  is  the  material 
Transformers  are  of  heavy  gage  steel,  used  for  Tanks  of  Wagner  Transformers 
electrically  welded,  either  plain,  with  up  to  and  including  100  kv-a.,  13,800 
radiating  tubes  or  corrugated  depend-  volts.This  type  of  steel  afiords  maximum 
ing  upon  the  rating.  The  great  mechani-  resistance  against  rust  and  corrosion, 
cal  strength  of  these  Tanks  is  a  protection  You  can’t  go  wrong  if  you  put  your  trust 
against  damage  in  handling  and  erection.  in  Wagner  Distribution  Transformers. 

Ask  for  Bulletin  148 


WAGNER  ELECTRIC  CORPORATION  — 6400  Plymouth  Avenue  — St.  Louis,  U.  &  A. 
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Where  the  Requirements 
Are  Most  ^vere 


No.  26024 

Four-piece  Switch  and  Bus 
Insulator,  general  rating 
66-kv.,  single  unit;  135-kv., 
two-unit  stack;  200-kv.,  three- 
unit  stack. 


No.  26440 

Three-piece  Switch  and  Bus 
Insulator,  general  rating  44- 
66-kv.,  single  unit;  110-kv. 
two-unit  stack. 


Ohio  Brass  Company,  Mansfield,  Ohio 
Canadian  Ohio  Brass  Co..  Limited 
Niagara  Falls,  Canada 

S82H 


TO  design  insulators  for  switch  and 
bus  installation  is  an  involved  mat¬ 
ter — for  such  insulators  must  combine 
high  mechanical  reliability,  maximum 
electrical  efficiency,  and  long  life.  How¬ 
ever,  unequalled  facilities  and  O-B 
quantity  production  make  possible  the 
delivery  of  these  three  important  char¬ 
acteristics  in  O-B  Switch  and  Bus  In¬ 
sulators. 


To  compensate  for  thermal  stress — 
thus  providing  against  cracking — and 
to  obtain  in  assembly  an  extremely  re¬ 


fined  degree  of  accuracy — an  essential 
of  complete  interchangeability  —  are 
very  important  considerations  in  switch 
and  bus  insulator  selection.  Conse¬ 
quently,  the  discussion  of  proposed  in¬ 
stallations  with  O-B  engineers,  at  the 
time  when  plans  are  being  made^  is 
highly  desirable. 


Your  consideration,  or  selection  of  O-B 
Insulators  for  switch  or  bus  installation 
can  well  be  influenced  by  their  endorse¬ 
ment  and  use  by  leading  power  com¬ 
panies  the  world  over. 


PORCELAIN 
INSULATORS 
UNE  MATERIALS 
RAIL  BONOS 
CAR  EQUIPMENT 
MINING 
MATERIALS 
VALVES 


NEW  YORK  CHICAGO 
PHILADELPHIA 


PITTSBURGH  ATLANTA  CLEVELAND 
ST.  LOUIS  SAN  FRANCISCO  LOS  ANGELES 


) 


/ 


MINNEAPOUS 


MILWAUKEE^ 


CH<CAG< 


OESMOIN^  ; 


KANSAS  CITY 


ST.  LOUIS' 


6  Large  Factories 

13  Fully-Mocked 
Warehouaea. 

23  Direct  Factory 
Branchea. 

Complete  Fence  Sere- 
m  —  when  you  want 
it,  where  yam  want  it — 
anywhere  in  America! 


FT.  WORTH 


iNEWlORLEAftt 


HOUSTON 


Cyclone  pence 

Rca  us.  PAT  OFF.  I 


Fencing  for  residences,  estates,  schools. 


playgrounds,  factories,  property  of  alt  kinds. 


CYCLONE  FENCE  COMPANY  Main  Offices:  Waukegan,  lU. 

fFoHu  and  Offices:  North  Chka^,  Ill.,  Cleveiaaj,  Ohio,  Newark,  ^  .  J.,  Fort  Worth,  Texaa 
Pacific  Coast  Dirision :  Standard^nce  Co.,  OaklaM.  San  Franciaco  and  Loa  Angelea,  Calif., 
NorthwcM  Fence  OC  Wire  Worka,  Portland,  Ore.,  Seattle,  Waah. 

Direct  Factory  Branches  in  all  Principal  Cities. 


fy rite,  phone  or  wire  nearest  offices  •without  obligation, 
^ay  or  night,  •weWe  ready  to  serve  you. 


Cyclone  Service  is  an  institution  that  has  been  in 
the'  making  for  over  31  years.  It  is  national  in 
scope,  yet  so  completely  organized  that  every  phase 
of  this  service  is  available  at  the  most  obscure 
point  on  the  map. 

Experienced  sales  representatives  are  available  for 
consultation  at  all  Cyclone  factories  and  at  25  direct 
factory  branches.  More  than  100  skilled  Cyclone 
erection  crews  are  stationed  at  these  plants  and 
branches  —  installing  fence  in  surrounding  terri¬ 
tory,  and  covering  collectively  the  entire  country. 


To  complete  the  Cyclone  national  network  of  serv¬ 
ice,  Cyclone  maintains  fully-stocked  warehouses  at 
convenient  points  for  quick  shipment  to  any  locality. 

The  Cyclone  Fence  Company  sells  you  not  simply 
so  many  feet  of  fence  but  the  finished  installation. 
Cyclone  never  sublets  an)  part  of  the  work  but  ac¬ 
cepts  Complete  Responsibility.  That  means  proper 
erection, longerfence  life,  actually  lower  per-year  cost. 

Near  you  there  ts  a  Cyclone  representative.  Call  him 
in,  compare  fence  values.  Weigh  Cyclone  Specifica¬ 
tions  and  Service  carefully  before  you  decide  on  price. 
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A  NATIONAL  FENCING  SERVICE 
LOCALIZED 


CDSS®®®* 

cieeexsissb 

aif.vH''iinp 


BALTIMORE 


Weigh  This  Service  Carefully  BEroREYou  Decide  On  Price! 
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THREADS 

A  lot  of  them  on 
this 

OLIVER 

Drop  Forged 
Double  Arming 
Eye  Bolt 


Threaded  within 
two  inches  of  the 
eye. 

Furnished  with 
three  square  nuts. 
Think  what  advan¬ 
tage  the  Fassinger 
Process  gives  on 
such  an  item.  The 
lineman  knows. 

(See  page  8,  Oliver 
catalog) 


n  \\ 
ly  ^ 


^  i 


.?  t  v  r  o 


All  that  glitters  is  not  g. 

Iron  pyrites,  for  instance,  glitters  like  gold — 

— sometimes  looks  better 

— but  you  notice  the  difference  when  you  come  to  work  it 
— and  it  rusts  quickly. 

And  similarly  you’ll  see  plenty  of  standard  items  of  pole 
line  hardware  that  look  like  Oliver  items. 

But  you  quickly  notice  the  difference  when  you  come  to 
work  the  nuts — 


— or  when  you  expose  them  to  the  elements  for  a  time. 
An  Oliver  galvanizing  development*  assures  free  running 
threads  and  the  greatest  protection  against  rust. 


*Thc  Fassinger  Process 


Line  Material  Department 

OUYER 


IRON  and  STEEL  CORPORATION 

South  Tenth  and  Muriel  Sts.^  Pittsburgh,  Pa. 

Oliver  the  Line” 


The  fact  being  empha- 
si2ed  by  this  installa* 
tion  series  is  simply  that 
Kuhlman  Transformers 
are  day- after -day  doing 
their  work  well  in  central 
stations,  sub- stations,  in¬ 
dustrial  plants,  theatres, 
railroads  and  a  host  of 
other  special  fields. 

Each  installation  is  addi¬ 
tional  testimony  to  the 
complete  reliability  and 
high  operating  efficiency 
of  Kuhlman  Transformers. 


Three  8^^-Kva 
Kuhlman  Trans¬ 
formers  on  the 
lines  of  the  Pub¬ 
lic  Electric  Light 
Co.,  St.  Albans, 
Vermont, 


KUHLMAN  ELECTRIC 

Akron - High  and  Barge*  Su.  Dallas. . . 1408  Allen  Bldg. 

Atlanta - 41 1  Glenn  Bldg.  Denver . . . 1535  Broadway 

Birmingham - 307  S.  20th  St.  Detroit . 10.230  Gen.  Motor*  Bldg. 

Boston - - - — . 69*71  High  St.  Greensboro,  N.  C.. — 333  S.  Davie  St. 

Buffalo . . . 280  ^rolina  St.  Indianapolis  _202  Indiana  Ter.  Whse. 

Chicago . . . 844  Rush  St.  Lincoln,  N<^.. . 1425*35  M  St. 

Cincinnati  — 1308  Union  Trust  Bldg.  Los  Angeles  316  American  Bank  Bldg. 
Cleveland - 627  Union  Trust  Bldg.  Milwaukee - 1031  Clyboum 


CO,,  Bay  City,  Michigan 

Minneapolis - 1004  Marquette  Ave.  Salt  Lake  City-134  West  2d  South  St. 

Montreal — 415  Canada  Cement  Bldg.  San  Francisco . . Call  Bldg. 

New  Orleans - 1230  Hibernian  Seattle . -514  Lloyd  Bldg. 

Bank  Bldg.  Tampa - Polk  and  Morgan  St*. 

New  York . . Graybar  Bldg.  Toledo. _ 424  Spitzer  Bldg. 

Omaha . . -.6315  N.  33rd  ^  Washington _ 1328  New  York  Ave. 

Pittsburgh _ 839  Oliver  Bldg.  N.  W. 

Saint  Paul - 1479  Blair  St,  York,  Pa. _ 25  N.  Duke  St. 


June  30, 1928 


ELECTRICAL  WORLD 


13 


WELTRUS 


(PATENT  APPLIED  FOR) 


COPPER  BEARING 

POLES 


An  entirely  new  design,  based  on  proved  engineer¬ 
ing  practice,  that  is  lighter,  stronger  and  lower  in 
cost  than  any  other  type  now  on  the  market. 
Permanent  Weltrus  Pole  lines,  embracing  every 
known  factor  of  durability,  can  be  built  at  costs 
comparable  with  those  for  hazardous  and  tempor¬ 
ary  substitutes. 

When  equipped  wdth  ornamental  pole  caps  and 
protection  sleeves,  Weltrus  Poles  have  every 
quality  necessary  for  satisfactory  urban  service. 

Truscon  engineers  are  available^  without  obliga¬ 
tion  to  you,  and  will  welcome  the  opportunity  to 
demonstrate  the  point-for-point  superiority  of  the 
Weltrus  design. 

COMPLETE  INFORMATION 

The  Weltrus  Steel  Pole  Catalog,  which  describes  in  detail  the 
features  and  gives  complete  information  on  weights,  strength 
and  dimensions  of  standard  types  of  Weltrus  Poles,  and  con¬ 
tains  details  for  attaching  various  fittings,  should  be  in  your 
file.  We  will  gladly  send  you  a  copy. 

Pole  Line  Hardware  and  Specialties 

T ruscon  manufactures  a  complete  line  of  hardware  and  special¬ 
ties  for  every  type  of  overhead  or  underground  construction. 
Standard  items  stocked  in  twenty-five  Truscon  warehouses  and 
by  jobbers  everywhere.  Complete  catalog  on  request. 

STEEL  POLES  H-FRAMES 

SUBSTATIONS 


TRUSCON  STEEL  COMPANY 

YOUNGSTOWN,  OHIO 

Manufacturers  and  Engineers 
Factories  at  Youngstown,  Cleveland,  Detroit  and  Los  Angeles 
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'■  THE  LiNEBUILDER 
IS 


HE  prime  requi 


site  for  efficient 


work  is  concen 


tration.  With  a 


PEIRCE  LINEMAN’S 


SAFETY  PLATFORM  a 


lineman  can  concentrate. 


Standing  on  a  broad  level 


surface  which  does  not 


swing  sideways,  doubly 


secured  by  a  Peirce  Line 


man  s  Safety  Strap,  he 


proceeds  with  the  task  at 


hand  exactly  as  though  he 


was  working  on  the  ground. 


Only  under  conditions  as  secure 
as  these  is  a  lineman  able  to  give 
his  best  efforts  to  his  company. 


ON  A 

PEIRCE 

LINEMAN'S  SAFETY 
PLATFORM 


Six  Supersaiety 
Features 

1.  High  grade  tested  steel  chain. 

2.  Metal  frame  is  forged  to  shape 
and  properly  tempered. 

3.  The  steel  spears  for  pole  con¬ 
tact  eliminate  side  swing. 

4.  A  specially  cured  aeroplane 
spruce  platform. 

5.  Platform  is  treated  with  a 
special  insulating  material. 

6.  Each  platform  is  given  a  600 
lb.  mechanical  test. 

The  many  uses  of  this  appliance, 
and  its  ready  adaptability  to  al¬ 
most  any  position  make  it  a  most 
valuable  adjunct  to  construction 
and  maintenance  gang  equipment. 


(uwtCQMPANY 


PITT  S  B  URGH  ^  OAKLAND,  CAL.  •»’  C  H 1  C  A  G  O 


4435  Ravenswood  Avenue 


SCHWEnZER 


CONRAD  INC 


CHICAGO.  ILUNOIS  USA. 


New  York 

Buffalo '  ■■  „ 

Detroit 

Minneapolis 

Denver 

Seattle 

Boston 

mtshUrrh '  ■ 

Cleveland  *, 

St.  Louis 

Omaha 

Los  Anireles 

Philadelphia 

Birminrhani 

New  Orleans  *  * 

Kansas  City  . 

Dallas 

San  Francisco 

Japan,  T.  Haseirawa  Co..  Osaka 


The  S&C  Fuse  you  know  and  its  reliability 
you  know,  but  you  may  not  be  aware  that  there 
are  available  to  go  with  it,  mountings  and 
combination  equipment  equally  well  made 
and  reliable. 


The  Fused  Disconnecting  Switch  in  the  in¬ 
stallation  pictured  above  is  representative  of 
S&C  high  quality  switching  equipment.  There 
are  16  points  in  which  it  excels.  Let  us  send 
complete  information  on  this  and  other  S&C 
Equipment,  for  either  indoor  or  outdoor  use. 


High  Potential  Fuse 


Makers  of  the  SaC 
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Fuse 


ti 


Disconnect 


welUmade 


9% 


0k 


Combination. 


¥ 


use 


Where  Space  is  Limited 
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Civic  beauty  is  now  being  considered 
more  seriously  than  ever  before.  What 
to  do  and  how  to  do  it  are  questions 
foremost  in  mind.  Where  trees  and 
their  preservation  are  being  considered, 
the  solution  is  not  difficult. 

Except  where  pruning  or  trimming  is 
necessary  to  preserve  the  symmetry  of 
a  row  of  trees — it  is  no  longer  necessary 
to  use  the  axe  and  saw. 

Right  now  the  line  department  can 
quickly  pick  out  the  bad  spots — places 
where  grounds  have  occurred  or  are 


liable  to  occur — a  short  piece  of 
FIBREX  spliced  in  at  these  spots  will 
eliminate  grounds  and  voltage  trouble. 

Users  know  that  FIBREX  Tree  Wire 
is  non-inductive,  will  not  rot  and  cannot 
rust,  that  moisture  increases  its  wearing 
qualities,  that  it  prevents  arcing,  short 
circuits  and  leakage  and  is  strong  both 
mechanically  and  electrically. 

FIBREX  installations,  properly  made, 
are  practically  permanent.  Write  for 
sample  and  further  information. 


SmmIre&CabieS 

MANUFACTURERS 
201  DEVONSHIRE  ST.,  BOSTON 

BRANCH  SAL.R8  OFFICRS 

CHICAGO.  564  W.  Monroe  St.  SAN  FRANCISCO.  390  Fourth  St. 
NEW  YORK.  1328  B’way .  CLEVELAND.  2019  Union  Trust  Bld(. 
JACKSONVILLE,  1010  Barnett  Nat’l  Bank  BId«. 


Spare  the  Trees — Splice  in  Fibrex 
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COLONIAL 

CREOSOTING 

COMPANY 


A>*0«e€> 

LOWCtY  PROCCSS 


GEORGIA 

CREOSOTING 

GOMPANY 


SALES  OFFICES 

332  So.  Michigan  Ave., 
Chicago 

350  Madison  Ave., 
New  York  City 

401  W.  Main  St.. 
Louisville  Ky. 

Brunswick,  Ga. 
Bogalusa,  La. 


do  not  decay 

UNTREATED  poles  decay — in 
some  cases  very  rapidly. 

But  Amcreco  poles  resist  this  attack  of 
nature.  They  are  preserved  by  full 
pressure  treatment  by  the  Lowry 
process  using  pure  creosote  oil.  Years 
of  experience  have  demonstrated  the 
preservative  and  practical  value  of 
creosote  oil  in  wood  preservation. 
Similarly,  the  superiority  of  the  Lowry 
process  has  been  firmly  established. 

You  can  safely  estimate  the  life  of 
Amcreco  poles  at  35  years  or  more. 

Let  our  nearest  office  quote  on  your  requirements. 
AMERICAN  CREOSOTING  COMPANY 


LOUISVIULK  —  KBNTUCKY 


EW(-3iar«j 


8 


This  Pittsburgh  Poly¬ 
phase  Transformer  is 
rated  at  5250  kv.a., 
13,800  delta  volts  high 
side  and  2400  delta 
/4150  star  volts  low 
side.  It  is  arranged 
for  cable  connections 
for  both  high  and  low 
voltage  sides  by  means 
of  potheads.  The  pot- 
head^  are  oil  filled  and 
may  be  disconnected 
from  the  transformer 
as  a  unit.  This  per¬ 
mits  the  transformer 
to  be  disconnected  from 
the  cable  system  with¬ 
out  disturbing  the 
wiped  cable  joints. 


Pittsburgh 

Transformers 

Pittsburgh  Power  Transformers,  both  single  phase  and  polyphase 
have  a  double  magnetic  circuit  core.  This  results  in  noiseless  and 
more  efficient  operation.  The  tanks  and  the  radiators  are  built  of 
copper  alloy  (rust  resisting)  steel.  The  rectangular  base  construc¬ 
tion  facilitates  moving  and  handling.  Pittsburgh  Transformers  with 
film  type  radiators  save  in  floor  space.  Fewer  radiators  are  required 
because  of  their  very  efficient  heat  dissipation. 

ALLIS-CHALMERS  MflNUFACTURINGm 

1  PITTSBURGH  TRANSFORMER  WORKS  ^ 

North  Side,  Pittsburgh,  Pennsylvania 


CORPORATION 
^ST  LOUIS  US  aZ 
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wills  Reel  Makes  Handling 
off  Wire  on  Colls  Easy 
and  Less  Expensive 


pulling  out  and  coiling  can  be  done  at 
the  same  time  on  the  Matthews  Adjust¬ 
able  Reel.  /  /  The  reel  table  is  metal  and 
can  be  grounded,  affording  safety  to 
the  operator. 

For  complete  information  send  for 
Bulletin  900.  Your  nearest  electrical 
distributer  can  supply  yon  with  Mat¬ 
thews  Specialties. 

W.  N.  MATTHEWS  CORPORATION 

Engineers  and  Manufacturers 

3702  Forest  Park  Blvd.  *  *  *  St.  Louis^U.S.  A. 

Offices  in  All  Principal  Cities 


Matthews  adjustable  reel  makes  the 
handling  of  wire  on  coils  very  easy... 
much  more  so  than  wire  on  wooden 
reels.  Adjustable  to  fit  any  size  coil.  It 
is  used  for  take-up  or  pay-out.  Since  the 
wire  can  be  purchased  in  coils,  the  cost 
of  the  wooden  reels  and  their  freight 
charges  are  thereby  saved. 

It  is  adjustable.  When  stringing  wire  it 
is  not  necessary  to  pull  wire  down  on 
the  road  and  then  coil  by  hand,  as  the 


MATTHEWS 

ADJUSTABLE  REEL 

For  Both  Pay-Out  and  Take-Up 


Minimum 

Strain 


Cross  Arms 


Packard  Distribution  Trans¬ 
formers  are  so  designed  as  to  re¬ 
lieve  the  cross  arms  of  as  much 
strain  as  possible.  Hanging  as 
close  as  they  do  to  the  pole  also 
makes  it  easier  for  the  lineman  to 
work  around  them. 

Light  in  weight,  with  all-welded 
\  alloy  steel  tanks,  they  are  con¬ 
venient  to  stock  as  well  as 
being  easy  to  handle. 


Other  features  of  construction  and 
design  are  just  as  modern.  Op¬ 
erating  characteristics  are  second 
to  none. 


Further  information  is  to  be  found 
in  our  new  Bulletin  200-B.  If  you 
desire  a  copy,  the  coupon  is  for 
vour  convenience. 


The  \ 

l’iM*kard  *» 

Klertrir  Coni- 
p  a  n  y,  Tranii- 
former  DIvUion, 
Warren,  Ohio. 


Orntlrmni: 

Plraie  send  mr  «  copy  of  your 
hullctln  SAA-R  covering  dli- 
tribution  irantformen. 


Name 


The  Packard  Electi 


T^aanetLi 


Company 


Established  1890 


Addreit 


MEANS  GREATER  CURRENT  DENSITY 


That  “Three  E”  Bus  Bar  Supports  are 
double  decked  is  just  another  example 
of  the  extent  to  which  this  organiza¬ 
tion  goes  to  obtain  greatest  electrical 
and  mechanical  efficiency  in  high  tension 
equipment. 

This  type  of  support  is  a  distinct  “Three 
E”  development.  The  conducting  bars 
are  carried  on  supports,  arranged  one 
above  the  other.  It  is  particularly  a 
most  economical  type  where  large 
amounts  of  alternating  current  are  han¬ 
dled.  In  high  amperages  it  requires 
twice  the  amount  of  copper  to  carry  the 
same  current  where  old  style  Bus  Bar 
Support  Construction  is  employed. 

We  specially  recommend  that  you  sub¬ 
mit  your  problems  to  us  where  the  han¬ 
dling  of  large  amounts  of  current  is  a 
consideration. 

“Three  E”  Service  Value*  is  worth 
investigating. 


‘Three  E’ 
Bus 
Bar 

Supports 


Ask  for  Bulletins, 


*  “Service  Value”  =  Low  cost  per  year  of  service 


Electrical  Engineers  Equipment  Co. 

General  Offices  and  Factory:  MELROSE  PARK,  ILL. 

ChicaKO  Uttirr:  803  Vi.  Madison  St. 

KaHtrm  Offlre:  21  Park  Row,  New  York 

Sales  Offices  in  all  principal  cities 

Canadian  Representative: 


BB  t 

h  —  1^^: 

1  i,  li 

M  l 
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Economy  on  Short  Hauls? 
electric  trucks  insure  it 


That* s  why  central 
stations  every- 
where  are  now 
adopting  this  mod¬ 
ern  means  of  trans¬ 
portation 


THE  ELECTRIC  STORAGE  BATTERY  COMPANY,  Philadelphia 

Exide  Batteries  of  Canada,  Limited,  Toronto 


On  all  kinds  of  short-haul,  service  transportation — from 
delivering  a  few  bulbs  to  hauling  heavy  reels  of  cable — 
electric  street  trucks  are  saving  money  for  public  service 
companies. 


IN  the  plant  and  on  the  street  ...  for  every  type  of 
short-run  transportation  job  .  .  .  electrics  are 
saving  money  for  public  service  companies. 

This  saving  is  apparent  as  soon  as  electrics  go  on 
the  job.  It  continues  throughout  their  entire  long 
period  of  service  .  .  .  and  the  normal  life  of  an  electric 
truck  is  from  ten  to  fifteen  years. 

No  work  is  too  heavy  for  these  sturdy  vehicles. 
They  can  be  equipped  for  raising  poles.  Fitted  with 
powerful  electric  winches  operated  from  the  storage 
battery,  they  are  unusually  efficient  for  cable¬ 
pulling.  There  is  practically  no  end  to  the  variety  of 
special  uses  to  which  they  may  be  adapted. 

Economy  on  short  hauls,  combined  with  exceptional 
adaptability,  are  the  two  big  reasons  so  many  utility 
companies  are  electrifying  their  truck  routes.  And 
these  companies  find  that  they  get  especially  efficient 
service  when  their  trucks  are  equipped  with  Exide - 
Ironclad  Batteries.  The  high  voltage  of  these  bat¬ 
teries  throughout  their  discharge,  their  great  power 
ability,  and  their  rugged  construction,  all  combine  to 
keep  maintenance  costs  at  the  very  minimum. 

We  will  gladly  give  you  the  name  of  public  service  companies 
that  have  had  long  experience  with  electrics.  Then  you  can  get 
first-hand  information  for  yourself  .  .  .  learn  how  you,  too,  can 
reduce  the  costs  on  your  short-haul  transportation. 


PU  BLIC  SERVI 


£xi6e 

IRONCLAD 

BATTERIES 


— p  o  to  e  r  f  u  I , 
rugged  and  de- 
dependable 
throughout  its 
many  years  of 
active  service. 


No  job  is  too  heavy  for  these  sturdy 
electric  industrial  trucks.  Their  adapt¬ 
ability  and  ease  of  handling  make  them 
especially  convenient  for  use  around 
the  plant. 


Made  to  N,E.L,A,  Specifications 

The  dimensions  are  carefully  maintained.  The 
general  finish  shows  the  great  care  used  in 
their  manufacture.  Specialized  methods,  to¬ 
gether  with  latest  type  of  machinery  and  tools 
insures  the  highest  standard  of  quality.  Each 
lug  is  plainly  marked  on  the  barrel  with  the 
word  “SHERMAN”  and  the  number. 

Obtainable  in  sizes  to  accommodate  wire  from 
No.  19/22  to  2,000,000  C.  M. 

Furnished  blank  or  with  regular  stud  holes. 


SOLD  BY  JOBBERS 


- Headquarters - 

for  terminals 

Sherman  makes  a  hi((h  quality,  complete, 
and  economical  line  of  terminals  for  the 
ends  of  cables  and  wires.  They  are  now 
generally  accepted  as  the  proper  termi¬ 
nals  to  use  because  of  their  exclusive 
features,  advantages,  and  economy.  Ask 
for  descriptive  literature. 


Seamless  extra  heavy 
copper  tubing  used 

Sherman  Heavy  Duty  Soldering  Lugs  were  designed 
by  specialists  who  had  a  complete  understanding  of 
the  need  for  reliable,  durable  lugs.  Light  and 
power  companies  and  leading  manufacturers  are  now 
standardizing  on  these  lugs  because  of  completely 
satisfactory  results  with  economy. 

Sherman  makes  a  complete  standardized  line  of 
adequate  size  and  strength  to  meet  every  mechanical 
and  electrical  need.  These  lugs  are  the  highest 
standard  of  workmanship  and  quality —  they  are 
free  from  burrs  and  other  faults.  Because  of  their 
great  serviceability  these  lugs  are  less  expensive  than 
special  lugs.  The  cost  of  a  Sherman  Heavy  Duty 
Soldering  Lug  is  negligible  in  contrast  to  the  cost 
of  the  cable  it  protects. 

Look  for  SHERMAN  HEAVY  DUTY  Soldering 
Lugs  on  Electrical  Apparatus. 


H.  B.  SHERMAN  MFC.  GO. 

Battle  Creek,  Mich. 


Duty 


Flat  Contact 


Surfaces 


Dependable 
Economical 
to  use 
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ORANGEBURG  FIBRE  CONDUIT 


Time 

tells  the 
Story 

of  its  superior 
performance 

NO  other  underground  cable- 
way  has  behind  it  a  record 
of  service  that  even  approaches 
that  of  Orangeburg  Fibre  Conduit. 
For  35  years  and  more  it  has  been 
used  by  public  utility  companies, 
municipalities  and  general  indus¬ 
tries  in  all  parts  of  the  world. 
Thousands  of  miles  of  under¬ 
ground  electric  cables  are  guarded 
against  deterioration  by  its  use. 


The 


Fibre  Conduit  Co. 

ORANGEBURG,  NEW  YORK 


lohns-Manville 

4/  CORPORATION 


SOLE.  SELLING  AGENTS 


The  safe  and  permanent  protec¬ 
tion  it  affords  is  thoroughly 
vouched  for  by  many  important 
installations  that  today,  after  more 
than  a  generation  underground, 
are  still  in  perfect  condition. 

Orangeburg  Fibre  Conduit  is 
made  in  convenient  five  foot  lengths 
that  are  easy  to  handle  and  install. 
Made  with  smooth  fitting  joints  it 
provides  a  cableway  uniformly 
smooth  and  circular.  Cables  are 
never  damaged  while  being  drawn 
through  Orangeburg  Conduit. 

WeTl  be  glad  to  give  you  com¬ 
plete  information  of  this  most 
practicable  of  cableways.  Address: 
Johns-Manville  Corporation,  292 
Madison  Avenue,  New  York  City, 
for  detailed  information. 
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Higher  Insulation  a  Feature 

of  New  Instrument  Potential  Transformers 


These  indoor  potential  transformers  basis.They  have  the  same  ratio  and  phase' 
supersede  200  volt'amp.,  6o'cycle  Types  angle  characteristics  as  the  50'  and  200' 
E'2i  and  E'22  in  voltage  ratings  of  volt^ampere  transformers.  On  a  heating 
220  to  2500.  basis,  the  rating  is  300  volt 'amperes. 


Their  insulation,  both  in  the  windings 
and  terminals,  is  materially  higher 
than  that  maintained  in  the  older  types. 
They  are  suitable  for  use  on  either 
delta'  or  Y'connected  circuits.  Their 
liberal  design  assures  successful  opera' 
tion,  even  should  a  2500'volt 
Y'Connected  unit  be  operated 
on  4400  volts  for  24  hours. 

These  transformers  are  rated  100 
volt'amperes  on  an  accuracy 


A  marked  improvement  has  been  made 
in  the  fuse  blocks  (Type  E'32)  .The  block 
has  a  hinged  cover  which  carries  the 
cartridge  fuse  on  the  inside.  No  fuse 
pullers  or  auxiliary  tools  of  any  kind 
are  required. 

Mounting  dimensions  are  the 
same  as  those  of  the  superseded 
transformers. 

More  detailed  information  is  given  in  bulletin 
GEA'ioip,  obtainable  from  your  G-E  sales  ojffice. 


610.28 


GENERAL  ELECTRIC 
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NoSOLDERIHG^NoCOLLAPSe  OF  BOLTS 
^ote&w  ADDED  TOHGUEontheufasher 

KEEUMEy  SOLDERLESS  SERVICE 
CONHEOTORS  PERMIT  QUICK 
CONNECTING  END  DISCONNECTING 
..  or  SERVICE  TBPS  .. 


non-corrosive  high  conductivity  materials. 
Use  Kearney  Connector  on  resicience  service 
connections  off  of  the  main  secondary,  per¬ 
mitting  service  to  be  discontinued  or  re¬ 
stored  virhen  necessary.  These  connectors 
make  possible  the  use  of  hard  drawn  cop¬ 
per,  eliminate  the  necessity  of  using  hot 
solder  and  blow  torch,  do  not  require  new 
splicing  of  the  wires,  as  the  same  tap  wire 
can  be  used  over  and  over  again,  can  be 
used  where  range  loads  make  twisting 
heavy  tap  wires  difficult,  and  they  permit 
testing  on  the  ground  wire  with  ease. 


Hundreds  of  Utility  Companies 
are  now  making  their  service  taps 
with  Kearney  Solderless  Service 
Connectors.  Eight  different  size  single  con¬ 
nectors  are  available.  The  larger  connector 
is  for  No.  4-0  stranded  or  smaller,  and  the 
smaller  size  connector  will  take  No.  10 
wire,  solid  or  smaller.  The  added  tongue 
on  the  washer  prevents  the  walls  of  the 
bolt  from  collapsing  and  prohibits  the  nut 
from  slackening  off.  The  main  and  tap  are 
clamped  together  in  actual  contact  with 
each  other.  These  connectors  are  made  of 


INSTEAD  of  just  twisting  tap  wires, 
which  in  many  cases  is  the  cause 
of  radio  trouble,  use  Kearney  Solder¬ 
less  Service  Connectors.  A  depression 
in  the  center  of  the  washer  permits  the 
wires  to  fit  snugly  together,  assuring 
perfect  contact.  Constant  vibration  does 
not  loosen  these  connectors,  as  this  has 
been  proven  through  a  series  of  actual 
tests. 


Kearney  £>ouble  Solderless  Service 
Connectors  have  a  particular  applica* 
tion  for  use  where  two  services  ex¬ 
tend  from  each  main,  independent  of  the 
other.  The  surface  of  each  split  bolt  is 
supported  with  a  tongue  on  the  casting, 
which  extends  through  the  nut,  thus  sup¬ 
porting  the  wall  of  the  slotted  bolt. 

Othar  KBARNBT  Products 

Certified  Malleable  Iron  Screw  Tyt>e  Anchors, 
Hi-Tension  Four-In-One  Extension  Aruhors, 
"Double  Duty"  Fuse  and  Disconnect  Cutouts, 
ConwrtiUs  Fuse  Switches,  Disconructing  Swit¬ 
ches,  Chohe  Coil  and  Choke-Fuse  Combinations,  ‘ 
"Handy"  Fuse  Pullers,  Expulsion  Plug  Cutouts, 

Guy  Wire  Clips,  Sleeve  Twisters  with  Inter¬ 
changeable  Dies,"Hot"TaPClamps,"Plo-Serve”  ‘ 
Yokes," Economy"  Cable CLamps,  Accessible  Cable 
Joints  for  Undergrownd  Work. 


Connector  Inforrnation  Complete  in  fiuU«tin  310 


Note  the  added 
tongue  on  the 
washer  of  the  above 
Kearney  Single 
Solderless  Service 
Connector. 


JAMES  R.  KEARNEY  CORPORATION 

4224  Clayton  Avenue  •  •  ...  ST.  LOUIS,  MO* 
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Gould  now  presents 

a  new  complete  line  of 

Station  Control  and  Emergency 
Current  Supply  Cells 


Advanced  designs  in  new 
standard  paste  plate  and 
Gould  Kathanode  cells 


Gould  now  offers  a  new  com¬ 
plete  line  of  sealed  glass  jar 
cells  for  high-rate  discharge  service. 
Capacities  range  from  44  ampere 
hours  at  the  8-hour  rate  up  to  1,000 
ampere  hours.  High  discharge  ca¬ 
pacities  of  from  75  to  1 500  amperes 
are  available  at  one  minute  rate 
down  to  1.75  volt. 

8  advantages 

Of  special  interest  to  all  users  of 
this  type  of  equipment  are  these 
features  of  the  new  Gould  line: 

1.  Improved  details  of  mechani¬ 
cal  construction  that  embody 
many  new  features  of  battery 
design. 

2.  Great  mechanical  rugged  ness 
and  long  life  under  trickle 
charge. 

3.  High  voltage  charaaeristics 
at  heavy  discharge  rates. 

4.  High  capacity  and  elearical 
efficiency. 

5.  Maximum  ease  of  installation. 

6.  Ample  liquid  space. 

7.  Suspended  type  unit  elements. 

8.  Most  reasonable  in  price. 


Type  OSB  Gould  Kathanode  Cell 

One  of  the  most  important  fea¬ 
tures  of  this  new  line  is  the  new 
Gould  Kathanode  construction. 
This  recent  advance  in  battery 
practice  is  particularly  suitable  for 
central  station  applications,  due  to 
its  long  life  under  trickle  charge 
operation.  In  the  Kathanode  as¬ 
sembly  a  spun  glass  retainer  mat 
(patented)  is  placed  against  both 
surfaces  of  the  positive  plate.  It 
permits  free  access  of  electrolyte 


for  high-rate 
discharge  service. 


to  the  plate  surface  but  securely 
holds  the  aaive  material  in  the 
plates.  Sedimentation  is  practi- 
ally  eliminated,  thereby  removing 
the  chief  disadvantage  of  the  high 
capacity  paste  plate  cell  under 
trickle  charge  operation.  In  sub¬ 
marine  cells,  and  under  severe  con¬ 
ditions  of  railway  car-lighting 
service  as  well  as  in  central  station 
applications,  Gould  Kathanode 
construction  has  demonstrated  its 
ruggedness  and  long  life. 

Details  on  request 

Backed  by  over  a  quarter  century 
of  experience,  in  building  batteries 
for  every  use,  this  new  Gould  line 
is  presented  with  full  confidence 
that  it  meets  every  requirement  in 
its  field.  Full  information,  specifi¬ 
cations  and  blue  prints  will  be 
furnished  on  request.  And  Gould 
engineers  will  be  glad  at  any  time 
to  advise  with  you  on  problems 
involved  in  the  use  of  this  type  of 
equipment.  Gould  Storage  Battery 
Co.,  Inc.  Depew,  N.  Y. 


COULD 


New  York:  250  Park  Avenue 
Chicago:  32  West  Randolph 


Huntington,  W.  Va.:  First  National  Bank  Bldg. 
San  Francisco,  Cal.:  Hobart  Building 


OVER  A  QUARTER  CENTURY  OF  EXPERIENCE  IN  BUILDING  BATTERIES 


n 
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ations 


Flexible  and 


Easy  to  Construct 


Outdoor  pipe  substations,  constructed 
with  Westinghouse  fittings  for  pipe  struc 


tures,  give  unparalleled  flexibility  and  ease  of 


construction. 


Flexibility  is  attained  through  a  structure  that 


can  be  very  easily  changed  to  meet  varying 


conditions;  such  as,  increasing  its  size  and 


rearranging  to  allow  for  additional  apparatus. 


They  are  easy  to  construct  because  the  work 


can  be  done  by  unskilled  labor. 


Both  of  these  important  features  are  made 


possible  because  the  pipe  does  not  have  to  be 


cut  to  accurate  measurements,  nor  does  it 


have  to  be  threaded.  A  single  wrench  and 


a  hack  saw  will  do  the  work. 


Ask  our  nearest  district  office  for  a  copy  of 


circular  1676-A  entitled,  “Fittings  for  Pipe 


Structures 


Westinghouse  Electric  at  Manufacturing  Company 
East  Pittsburgh  Pennsylvania 


Sales  Offices  in  All  Principal  Cities  of 
the  United  States  and  Foreign  Countries 


I 


A  Comparison 

Today — 


In  the  Early  Dayt 


Two  or  more  tables  full  of  apparatus. 
Several  operators  and  assistants  required. 
Sensitive  adjustments  necessitating  a  lab' 
oratory  set  up. 

Arc  lamp  and  large  rheostats. 

Dark  room  loading  film  holders. 

Every  test  a  staged  test. 

Several  days  to  set  up  a  test,  even  with 
skilled  operators. 

The  instrument  specialist  in  the  West- 
inghouse  district  office  near  you  will 
be  glad  to  arrange  a  demonstration  at 
your  convenience. 


All  apparatus  can  be  placed  in  a  suit  case. 

Only  one  operator  required. 

Sturdy  equipment  not  easily  damaged. 

Incandescent  lamp  with  self-contained  ad¬ 
justments. 

Daylight  loading  film  holders — standard 
mms. 

Automatic  operation  with  simple  connec¬ 
tions. 

Can  be  set  up  for  action  within  two  hours. 

Westinghouse  oscillograph  apparatus 

includes  a  complete  line  of  equipment. 

See  Westinghouse  Catalogue  of  Elec¬ 
trical  Supplies. 


Westinghouse  Electric  8t  Manufacturing  Company 
Newark  Works  Newark,  N.  J. 

Sale*  Office*  ia  All  Principal  Cities  of 
the  United  State*  sod  Fareign  Countries 


X9870» 
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TO  THE  ELECTRICAL  MANUFACTURERS 

OF  AMERICA 


1A  name,  nationally  advertised  and  na* 
tionally  known,  adding  its  prestige  to 
that  of  the  manufacturer. 


O  A  selling  organization  that  penetrates 
“  to  the  smallest  and  most  distant  mar¬ 
ket  — a  sales  force  through  which  immedi¬ 
ate  national  representation  may  be  secured 
without  adding  a  man  to  the  manufac¬ 
turer’s  payroll.  ^  ^ 

3  A  system  of  owned  warehouses  giving 
national  coverage  and  making  unnec¬ 
essary  the  maintenance  of  manufacturer’s 
branches  and  stocks. 


4  A  system  of  distribution  that  takes 
from  the  manufacturer’s  shoulders 
the  burden  of  thousands  of  split  package 
shipments.  ^  ^ 

5  A  credit  and  collection  mechanism  to 
handle  the  thousands  of  scattered  and 
diverse  accounts  relieving  the  manufac¬ 
turer  of  expense,  worry  and  the  possibility 
of  credit  loss.  .  . 


6  A  standing  attained  through  59  years 
of  constructive  activity  in  the  electri- 
cal  industry. 


:o  It. 

The  Graybar  Tag 
‘Symbol  of  Distribution 


tcTR' 


Succe**®’ 


ALBANY 

ASHEVILLE 

ATLANTA 

BALTIMORE 

BIRMINGHAM 


BOSTON 

BROOKLYN 

BUFFALO 

CHARLOTTE? 

CHICAGO 


CINCINNATI 

CLEVELAND 

COLUMBUS 

DALLAS 

DAVENPORT 


JACKSONVILLE 
KANSAS  CITY 
KNOXVILLE 
LOS  ANGELES 
MEMPHIS 
MIAMI 


DAYTON 

DENVER 

DETROIT 

DULUTH 

FUNT 

FT.  WAYNE 


FT.  WORTH 

GRAND  RAPIDS 

HARRISBURG 

HARTFORD 

HOUSTON 

INDIANAPOUS 
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TO  THE  ELECTRICAL  BUYERS 

OF  AMERICA 


We  offer 


iff 


MILWAUKEE 
MINNEAPOUS 
NASHVILLE 
NEW  HAVEN 
NEW  ORLEANS 
NEW  YORK 


1A  reputation  acquired  through  fifty- 
nine  years  of  service,  adding  its  guar¬ 
antee  to  that  of  the  manufacturer. 


/  f 


2  A  knowledge  of  the  buyer’s  needs 
acquired  through  long  and  intimate 
contact  with  all  phases  of  the  industry. 


3  A  concentration  of  all  types  of  electri¬ 
cal  material,  so  complete  as  to  elimi¬ 
nate  the  annoyance  and  uncertainty  of 
purchasing  from  many  scattered  sources. 


4  A  service  of supply  for  quickly  meeting 
all  needs,  when,  where  and  as  they 
arise,  by  prompt  delivery  from  a  nearby  dis¬ 
tributing  house  instead  of  delayed  ship¬ 
ment  from  a  distant  point  of  manufacture. 


5  A  research  service  for  seeking  out  new 
and  improved  electrical  equipment, 
thus  helping  the  customer  to  keep  in  touch 
with  the  latest  developments  in  the  in¬ 
dustry. 


A  policy  based  on  the  premise  that 
the  customer  is  always  right. 


The  Graybar  Tag 
— Symbol  of  Distribution 


NEWARK 
NORFOLK 
OAKLAND 
OKLAHOMA  CITY 
OMAHA 

PHILADELPHIA 


PITTSBURGH 

PORTLAND 

PROVIDENCE 

READING 

RICHMOND 

ROANOKE 


ROCHESTER 
ST.  LOUIS 
ST.  PAUL 
SALT  LAKE  CITY 
£AN  ANTONIO 


SAN  FRANCISCO 

SAVANNAH 

SEATTLE 

SPOKANE 

SYRACUSE 


TACOMA 

TAMPA 

TOLEDO 

WORCESTER 

YOUNGSTOWN 
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Superior  Rotating 

These  meters  possess  exceptional  performance  character¬ 
istics  and  improved  mechanical  features. 

The  effects  of  variation  in  voltage,  frequency,  and  power- 
factor  are  reduced  to  negligible  values.  There  is  almost 
entire  freedom  from  temperature  errors.  As  in  the  case 
of  the  other  G-E  watthour  meters,  high  torque  is  an 
outstanding  characteristic.  These  facts  unquestionably 
establish  the  superiority  of  these  meters  for  precision 
work. 


These  are  some  of  the  new  mechanical  features:  A  metal 
case  which  is  attractive  in  appearance  and  durable.  A 
moulded  bakelite  top,  with  a  gasket  which  renders  the 
meter  moisture-proof  and  dust-proof.  An  improved  zero 
set-back  device,  furnished  with  both  meters.  The  com¬ 
mutating  switch  in  the  type  IB- 8  meter  for  changing 
current  capacity  is  also  of  improved  design. 


Pow«r  F&ctor.UOO 


Po*v«r  Faictor.0.50 


Tamper&turo-O&graes  CT^ 


[l Jl|l!I.Lll..!iW»«m 


Power  Factor  •1.00 


Per  cent  of  r&te^  current 
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'Typical  performance  curve  of  both  meters 


GENERAL 


GEN  E  R  A  L  ELECTRIC  CO  MPANY,  SCHENECTADY,  N.  Y. 


Standards 


ronTAMx  mtHrriDw  tisr  mtiui 


A<«r>  wV 

•  VVN*f  iU)\s  'K*  ^ 


Type  IB-7  Portable  Test  Meter 
110-200  volts  IjSllQ  amp. 


Type  lB-8  Portable  Test  Meter 
110-220  volts,  1  /5  /10/50/100  amp. 


A  small,  light-weight  standard, 
considerably  smaller  than  the  type 
IB-8,  with  ratings  limited  to  three 
values.  It  is  intended  for  testing 
service  meters  of  moderate  ratings 
or  those  used  with  instrument 
transformers. 


This  meter  embraces  a  wide  range 
of  ratings  and  is  suitable,  there¬ 
fore,  for  testing  service  meters  of 
practically  any  size.  The  commu¬ 
tating  switch  facilitates  changing 
the  connections  to  get  the  desired 
rating. 


I 


INTERNATIONAL 


Service 


CANADA 


ALASKA 


ASIA 


EUROPE 


AFRICA 


HAWAII 
ANO  the 
PHILIPPINES 


WEST  INDIES 


AUSTRALASIA 


SOUTH  AMERICA 


CANAL  ZONE 


E.  T.  L.  has  frequently  been  retained  to  test  American-'Diade  products 
before  shipment  to  foreign  purchasers.  In  this  way  contacts  have 
been  established  with  many  of  the  remoter  corners  of  the  globe.  The 
state  of  Mysore  in  India,  Chile,  Hawaii,  Japan,  Norway,  Holland, 
Brazil,  Switzerland,  Canada,  Mexico  and  France,  are  among  the  countries 
to  which  E.  T.  L.  test  reports  have  been  sent. 

The  cost  of  inspection  and  testing  is  so  small,  and  the  cost  and  time 
required  in  receiving  in  foreign  lands  commodities  exported  from  the 
United  States  is  comparatively  so  great,  that  sound  business  judgment 
would  seem  to  require  some  assurance  before  shipment  is  made  that 
the  goods  are  of  the  nature  wanted.  That  is  the  function  of  the  E.  T.  L. 
test  in  such  cases. 


BOOKLETS 

AVAILABLE 

Know 


TeBtinR-  Lead-Covered 
Cable 

Che<-kintr  and  Calibratinir 
Elej'trical  Instruments 

Tests  of  Small  Domestio 
Apiiliancea 

The  Measurement 
of  Lifrht 

Testlnir  and  Approval  of 
Automobile  Headlamps 
and  Tall  Lamps. 

Befris'eration  Tests 


Electrical  Testing  Laboratories 

Both  Street  and  Bast  Snd  Avc. 

’  Test  New  York'^lJ'N.Y. 

thirty  ifears  in  the  Service  of  the  Electrical  Industn/. 


Know 


9\recto^ 


Data  on 

approximately 

150  Holding  Companies 
4,000  Operating  Companies 
4,000  Plants 

including  listings 
of  all  towns  served 
(250  pop.  or  over) 


per  copy 

Limited  Edition 


.  .  over 

managerial  and  operating  officials 

— listed  in  the  new  edition  of  ISdcQraw 
Central  Station  Directory — now  out! 

Contents 
include 


panics.  Operating  Companies  and  Plants  geographically 
by  correct  Post  Office  address  with  cross  reference 
entries  for  each  town  served.  A  complete  summary  is 
given  under  each  Operating  Company  entry  showing 
all  towns  served. 

Ownership  control  and  inter-relation  arc  clearly  indi¬ 
cated,  making  it  possible  to  trace  the  network  of  each 
system  and  to  ascertain  the  entire  territory  which  is 
served. 

For  Manufacturers,  the  Directory  provides  a  con¬ 
venient  source  of  the  data  needed  to  intelhgently  ap¬ 
proach  this  industry  with  matured  plans  and  to  make 
contact  with  the  proper  authorities —  thus  avoiding 
fruitless  sales  contacts  which  are  the  cause  of  so  much 
needless  expense  to  both  buyer  and  seller. 

Electrical  Wholesalers  and  Appliance  Manufacturers 
have,  through  the  current  characteristics  of  consumer 
distribution  which  are  recorded  for  each  station,  a 
knowledge  of  the  factors  which  control  and  limit  the 
sale  of  appliances  and  equipment  in  their  territory. 


An  authoritative  up-to-the-minute  roster  of  the  men  in 
other  plants  whom  you  are  anxious  to  keep  in  touch 
with  for  personal  or  business  reasons —  showing  the 
positions  now  held  by  these  individuals  and  their 
company  affiliations. 

The  officials  listed  in  the  new  edition  include  such 
titles  as  Presidents,  Vice-Presidents  in  Charge  of 
Operations,  General  Managers,  Chief  Engineers,  Elec¬ 
trical  Engineers,  Mechanical  Engineers,  General  Super¬ 
intendents,  Superintendents  of  Transmission  and  of 
Distribution,  Superintendents  of  Generating  Plants, 
Plant  Engineers,  Merchandising  Managers  (a  new  title 
included  this  year),  as  well  as  Purchasing  Agents. 

Many  names  not  previously  listed  are  now  included 
as  the  result  of  the  splendid  co-operation  of  the  indus¬ 
try’s  executives  in  reporting  fully  on  their  company 
personnel  and  plant  data —  thus  making  this  edition 
of  the  Directory  the  finest  ever  published! 

Other  features  that  make  this  Ehrectory  the  valued 
reference  authority  of  Central  Station  executives  and 
statisticians  include  the  listing  of  all  Holding  Corn- 


Names  and  address  of  Central 
Stations  in  the  United  States, 
Canada.  Mexico,  Central  ana 
South  America.  Each  sta¬ 
tion.  operating  company  and 
holding  company  is  listed 
geographically  under  its  cor¬ 
rect  post  office  address. 


Names  of  managerial  and 
operating  officials.  Location 
of  main  office  of  each  plant 
for  each  town  served.  Under 
each  holding  company  are 
listed  all  the  properties  con¬ 
trolled.  Types  of  prime 
movers  and  total  horsepower 
of  each  totaled  for  each  sta¬ 
tion.  Total  kva.  capacity. 
AC.  distribution  voltage, 
phase,  cycles  and  number  of 
wires.  Amount  of  power 
purchased.  Number  of 
meters  served.  Companies 
having  city  lighting.  List  of 
towns  served.  List  of  State 
Public  Utility  Commissions. 


Ord«r  copies  now  for  your  personal  use  di  well  as  for  the  various  departments  of  your  organization 
which  have  need  for  thw  reference  worl(. 


McCRAW-HlLL  CATALOG  AHP  DIRBCTORT  COMPACT.  INC. 

475  Tenth  Avenue,  New  York,  N.  Y. 
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Ambursen  Construction  Co. 

Incoroorited 

AMBUKSEN  DAMS 

Hydroelectric  Developmenti 

Water  Supply  and  Irrigation  Dame 

DAMS  ON  DIFFICULT  FOUNDATIONS 
Grand  Central  Terminale.  New  York. 
Kaneae  City.  Mo.  Atlanta.  Ga. 

M.  J.  DALEY  &  CO..  INC. 

SPECIALIZING  IN  THE  CONSTRUCTION  OF: 

Railroad  Electrification. 

Transmission  Systems. 

Power  House  and  Sub-Stations. 
Electrical  Installations. 

16.'>4  Main  Street  Sprinafleld.  Mass. 

HARPER  &  TAYLOR 

Incorporated 

ENGINEERS 

225  South  Fifteenth  Street 
Philadelphia,  Pa. 

WILLIAM  A.  BAEHR 
ORGANIZATION.  Inc. 

Engineers — Accountants — Managers 

Illinois  Merchants  Bank  Building 

CHICAGO 

WILLIAM  J.  DANZ 

ELECTRICAL  CONSTRUCTION 

T'ransmispion  and  Distribution  Lines.  Sub- 
Stations  and  Outdoor  Equipment.  Expert  on 
Steam  Railroad  Electrification  Projects. 

73  Como  Ave.,  Buffalo.  N.  Y. 

L.  F.  HARZA 

Engineer 

Dame.  Hydraulic,  Hydro-electric,  Flood 
Control  and  Sanitary  Project. 

Engineering  Bldg.  205  Wacker  Drive 
Chicago 

BARKER  &  WHEELER 

utility  and  Industrial  Valuations.  DeelRn 
and  Construction  of  Power  Systems.  Water 
Supplies.  SeweraRc  and  Sewatre  Disposal. 

11  Park  Place,  New  York  City 
Albany,  N.  Y.  Atlanta,  Ga. 

DAY  &  ZIMMERMANN.  Inc. 
ENGINEERS 

Power  Plant!.  8ub-8tationf.  TranimUilon  Lines, 
InduitrUI  Plants.  Examinations  and  Reports.  Talua- 
tlons,  Manaiement  of  Public  Utilltiet. 

1600  Walnut  St..  Philadelphia 

New  York  City  Chicaga 

HOOSIER  ENGINEERING 
COMPANY 

Erecting  Engineers 
Transmission  Lines 

Substations 

100  W.  Monroe  St..  Chicago.  Ill. 

31  Nassau  St.,  New  York  City 

H.  K.  BARROWS 

M'.  Am.  Soc.  C.  E. 

CONSULTING  HYDRAULIC  ENGINEER 
Hydro-electric  developments — Water  supplies. 
Reports,  plans,  supervision. 

Advice,  appraisals. 

6  Beacon  St..  Boston.  Mass. 

ELECTRICAL  TESTING 

LABORATORIES 

Electrical  and  Mechanical  Laboratories 
Tests  of  Electrical  Machinery,  Apparatus  and 
supplies.  Materials  of  Construction,  Coal, 
Paper,  etc.  Inspection  of  Material  and  Ap¬ 
paratus  at  Manufactories. 

80th  St.  and  East  End  Ave.,  New  York 

ROBERT  W.  HUNT  CO. 

Ensrineers  Chemists 

Metallurgists  Inspectors 

Examinations.  Reports  on  Properties  and 
Processes 

2200  Insurance  Exchange.  CHICAGO 

BATTEY  &  KIPP 

Incorporated 

ENGINEERS 

Power  Plants.  Electrifloation  De¬ 
velopments.  Industrial  Plants 

Railway  S’hops  and  Terminale. 
Desitrn.  Construction.  Investiaations. 
Appraisals. 

231  8.  LA  SALLE  ST..  CHICAGO 

FARGO  ENGINEERING  CO. 

CONSULTING  ENGINEERS 

Jackson,  Michigan 

Hydro-Electric  and  Steam  Power  Plants 
Difficult  Dam  Foundations 

IVES  &  DAVIDSON 

ENGINEERS 

Construction  —  Management — Valuation 
PUBLIC  UTILITY  PROPERTIES 
Desltn—TRANSMISSION  LINES— Build 

15  Park  Row,  New  York 

BLACK  &  VEATCH 

Contnltino  Engineere 

Water.  Steam  and  Electric  Power  Inveeti- 
Kations.  Design.  Supervision  of  Construc¬ 
tion.  Valuation  and  Tests. 

SST  8.  Hill  St.,  liOi  Anieles.  Ctllf. 

SS  Weit  4tth  St..  New  York  City. 

Mutual  ilulldlng.  Kintal  City,  Mo. 

FORD.  BACON  &  DAVIS 

Incorporated 

ENGINEERS 

115  Broadway 

NEW  YORK 

Philadelphia  Chicago  San  Francisco 

GEORGE  H.  KNUTSON 

FINANCIAL  ENGINEER 

PUBLIC  UTILITIES  AND  INDUSTRIALS 
Financing  Consolidation  Acquisitions 

Harris  Trust  Bldg..  Ill  W.  Monroe  St.. 
Chicago,  Illinois 

BYLLESBY 

ENGINEERING  AND  MANAGEMENT 
CORPORATION 

231  S.  LaSalle  Street  ChicaRo 

New  York  Tacoma 

FRANK  F.  FOWLE  &  CO. 

Electrical  and  Mechanical 
ENGINEERS 

Monadnock  Building  Chicago,  III. 

CHARLES  F.  LACOMBE 
WILLIAM  S.  LEFFLER 

Engineera 

Public  Utility.  Administrative, 

Economic  and  Municipal  Problems. 

Cost  Analysis. 

Inducement  Rate  Development. 

Rate  Cases — Appraisals. 

135  Broadway,  New  York 

EDWARD  J.  CHENEY 

ENGINEER 

PUBLIC  UTILITY  PROBLEMS 

61  Broatlway  New  York 

GANNETT.  SEELYE  &  FLEMING. 
ENGINEERS.  Inc. 
Engineering,  Appraisal*, 
Construction,  Management 
Harrisburg  New  York 

New  Orleans 

WILLIAM  S.  LEE 

Mem.  Am.  Soc.  C.  E. 

Mem.  Am.  Soc.  M.  E. 

Mem.  Eng.  Inst.  Can. 

Fellow  Am.  Inst.  E.  E. 

CONSULTING  ENGINEER 

636  Fifth  Avenue,  New  York  City 
Charlotte.  North  Carolina 

HUGH  L.  COOPER  &  CO. 

General  Hydraulic  Enrineerinr,  includinc 
the  desirn,  flnancinr,  construction  and  man¬ 
agement  of  hydro-electric  power  plants. 

101  Park  Ave.  New  York 

» 

1 

Good  Advice 

Should  be  solicited  when  needed. 

Consult  this  directory  when  in  need 
of  advice  on  power  generation,  trans¬ 
mission  and  other  electrical  problems. 

E.  S.  LINCOLN 

Consulting  Electrical  Engineer 
Designs  Investigations  Reports 

Electrical  Research  Laboratory 
Graybar  Bldg. 

420  Lexington  Ave.,  New  York  City 

June  30,  1928 
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LUCAS  &  LUICK 

ENGINEERS 

Power  Plants  Transmission  Lines 

Industrial  Plants 

Examinations  Reports  Valuations 
Rate  Cases 

Public  Utility  Managrement 
231  So.  LaSalle  St..  Chicagro 


McClellan  &  Junkersfeld 

Incorporated 

ENGINEERING  AND  CONSTRUCTION 
Power  Developments.  Industrial  Plants 
Examinations,  Reports,  Valuations. 

08  TRINITY  PLACE.  NEW  YORK. 


CHAS.  T.  MAIN,  Inc. 

ENGINEERS 

Public  Utilities  and  Industrials 
Reports — Desi^s — V  aluations 
Supervision  of  Construction 
201  Devonshire  Street,  Boston,  Mass. 


DANIEL  W.  MEAD 
F.  W.  SCHEIDENHELM 

Consulting  Engineers 

Hydro-electric  Developments.  Water  Supply, 
Irrigation,  Drainage,  Flood  Control. 

New  York  City.  BO  Church  St. 


,  ARTHUR  L.  MULLEGREN 
CONSULTING  ENGINEER 

Steam  and  Electric  Power  Plants 
Public  Utilities 
KANSAS  CITY.  MO. 


N.  J.  NEALL 

Consulting  Engineer 
Electrical  and  Industrial  Properties 


OPHULS  &  HILL.  Inc. 

formerly 

OPHULS.  HILL  St  McCRE£RY.  INC. 
Consulting  Engineers 
Ice  Making  and  Refrigeration 
Inveatigationt  and  Reporte 
112-114  West  42nd  St..  New  York  City 


FARLEY  OSGOOD 

Consultant 

Design.  Construction.  Operatioii 
Inter-Connection 
of 

PUBLIC  UTILITIES 

National  Bank  of  Commerce  Building 
31  Naisau  St..  New  York,  N.  T. 
Telephone:  Rector  787  8  Cable  Address:  Farsood 


W.  EDGAR  REED 

Consulting  Engineer 

Desigmer  of  Electrical  Machinery 
Estimates.  Reports.  Plans,  Specifications 
and  Supervision  of  Lijrhtinx.  Railway.  Indus¬ 
trial  and  Power  Installations. 

585  Union  Arcade  Bldg.,  Pittsburgh,  Pa. 


SANDERSON  &  PORTER 

Engineers 

PUBLIC  UTILITIES  AND  INDUSTRIALS 
Design  Construction  Management 

Examinations  Reports  Valuations 

Chicago  New  York  San  Francisco 


12  PEARL  STREET. 


BOSTON.  MASS 


SARGENT  &  LUNDY 

Incorporated 

Mechanical  and  Electrical  Engineers 
1412  Edison  Bldg. 

72  West  Adams  St. 

Chicago,  III. 


Scofield  Engineering  Co. 

Consulting  Engineers 
Public  Utility  and  Industrial  Plants 
Design — Construction — Operation — 
Investigations — Valuations. 
PHILADELPHIA 


SPOONER  &  MERRILL 

Consulting  Engineers 

Utility  and  Industrial  Reports, 
Design,  Supervision,  Appraisals 

43$  Power*  Bids..  Grand  Rapid*.  Mich. 
1S13  Harris  Trust  Bldg..  Chicago.  III. 


W.  J.  SQUIRE 

Consulting  Engineer 

Railways — Power  Plants 
Industrial  Power  and  Illumination 
Transmission  Lines.  Appraisals  and  Reports 

618  Dwight  Bldg..  Kansas  City.  Mo. 


STEVENS  &  WOOD 

Incorporated 

Engineers  and  Constructors 
120  BROADWAY,  NEW  YORK 

Youngstown,  O. 

Chicago.  III. 

PERCY  H.  THOMAS 

CONSULTING  ENGINEER 

POWER 

DESIGN,  SUPERVISION,  ADVICE 
120  Broadway.  New  York  City 


MASA.  TOMATSURI 

Consulting  Electrical  Engineer 

Specialized  adviser  to  American  Manufac 
turers  intending  to  export  to  Great  Britain 
and  Europe. 


6  Lloyd’s  Avenue 


London,  E.C.3 


The  J.  G.  White 
Engineering  Corporation 

Engineers — Constructors 

oil  Beflneriea  and  Pipe  Line*.  Stean  and  Water  Power 
Plant*.  Tranimliaion  Syatema.  Hotel*.  Apartments. 
Offlce  and  Induatrial  Building*.  Railroad*. 

43  Exch.mee  Place  New  York 


\ou  Would  Like  To  Know — 

how  you  can  economically  increase  your  Power 
output. 

On  this  page  is  a  directory  of  expert  engineers  who 
can  give  you  reliable  and  valuable  information  on 
this,  and  other  such  problems. 


Consult  This  Directory  Now! 
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y  « 

USED  MACHINERY  CS,  NEW— BUSINESS  OPPORTUNITIES 


VNOISPLAYEU—RATB  PER  WORD; 
Po$Uion»  U'mted,  4  cents  t  svprd,  minimum 
75  cents  an  insertion,  pajrsble  in  idvenee. 
PotiUcru  Va«ant  »nd  all  other  cUsslAcatlons, 
8  cent*  a  word,  minimum  charge  $2.00. 
PropotaU,  49  cents  a  line  an  Insertion. 


INPORM.4TION: 

Bui  lumbers  In  care  of  any  of  our  oflleea 
count  10  words  additional  in  undisplayed  ads. 

Diieount  of  10%  If  one  payment  is  made  in 
adrance  for  four  consecutive  insertions  of 
undlsplayed  ads  (not  including  proposals). 


DISPLAYED— RATE  PER  INCH: 

1  to  3  inches.'. . $5.00  an  inch 

4  to  7  Inches .  4.80  an  inch 

8  to  15  Inches . 4.60  an  inch 

An  adtertiting  ineh  is  measured  vertically  on 
one  column,  3  columns — 30  inches— to  a  page. 


POSITIONS  VACANT 


CHIKK  KLKCTRICIAN — Supervise  instal¬ 
lation  and  maintenance  electrically  equip- 
l>ed  industrial  plant  in  Illinois  near  St. 
Louis,  Mo.,  man  with  some  steam  plant 
experienct*  preferred.  State  in  first  letter 
aKe,  education,  expierience,  whether  mar¬ 
ried  or  single,  date  available  and  salary 
expected.  P-604,  Electrical  World,  7  So. 
Dearborn  St.,  Chicago,  III. 


DR.AFTSMAN,  thoroughly  familiar  with 
telephone  and  carrier  current  installations 
in  substations  and  generating  plants ; 
state  age  and  salary  expected.  Employ¬ 
ment  Department,  Box  311,  Birmingham, 
Ala. 


ENGINEER.  Must  have  at  least  two 
years’  experience  In  underground  conduit, 
and  cable  work.  State  age,  experience 
and  salary  desired.  Write  P-603,  Elec¬ 
trical  World,  7  So.  Dearborn  St.,  Chi¬ 
cago,  Ill. 


MAN  wanted  to  write  service  manual, 
owners  instructions,  etc.  Automotive 
electrical  experience  preferred.  State 
age,  education,  experience  and  salary  ex¬ 
pected.  Address  Box  1027,  Rochester, 
N.  Y. 


EMPLOYMENT  SERVICE 

13,000- 130,000  men  find  our  service  effective 
In  making  connections  individual.  Con¬ 
fidential.  Refund  agreement.  Not  agency. 
Jacob  Penn,  Incorporated,  9  Park  Place, 
New  York. 


IF  YOU  are  qualified  for  position  between 
$2,500  and  $25,000,  and  are  receptive  to 
negotiations  for  new  connection,  your  re- 
bponse  to  this  announcement  is  invited. 
The  undersigned  provides  a  thoroughly 
organized  service,  established  seventeen 

? fears  ago,  to  conduct  confidential  prellm- 
naries,  and  assist  the  qualified  man  in 
locating  the  particular  position  he  desires. 
Not  an  employment  agency.  Retaining 
fee  protected  by  refund  provision,  as 
stipulated  in  our  agreement.  Send  name 
and  address  only  for  description  of  serv¬ 
ice.  R.  W.  Bixby,  Inc.,  262  Main  Street, 
Buffalo.  N.  Y. 


POSITIONS  WANTED 

DISTRIBUTION  engineer:  Graduate  engi¬ 
neer  with  four  years  underground  dis¬ 
tribution  experience  with  large  utility  on 
conduit  and  cable  work  and  three  years’ 
experience  on  switchboard  and  switch- 
gear  design  and  installation,  desires  posi¬ 
tions  with  medium-sized  operating  com¬ 
pany  as  distribution  or  plant  engineer ; 
Mid-West,  South  or  Southwest  preferred  ; 
best  of  references  can  be  furnished ; 
salary  desired,  $250  per  month.  PW-600, 
Electrical  World,  Tenth  Ave.  at  36th  St., 
New  York. 

BE  A  METER  ENGINEER  I 

I  Q«l  Id  Um  bmv  prefMiton.  W«  can  teach  you  : 
I  Ifatar  Biifinaathit  hp  mail  at  your  own  homo  dur-  | 
i  Ing  tpart  tina.  Buceoiaful  graduatoa  ovorywharo. 

I  Earn  $3,600.00  a  Yaar  I 

I  Cantral  atatlana  mual  haaa  Blaeirieal  Maim  B»- 
I  ytaaara.  Ttkoy  pay  high  aalarlat.  Writa  tadag.  | 
I  Juit  yaur  nama  and  addraai  on  a  poatal  and  we  ; 
I  will  aand  you  full  particulars  free.  Ft.  Wayna  : 
^  CoiTeapondaiiea  School.  Dapt.  4*.  Ft.  Wayna.  bid.  | 


POSITIONS  WANTED 


ELECTRICAL  construction  and  operation  ; 
20  years’  experience  (10  foreign)  ;  all 
round,  electrical,  mechanical  ;  graduate 
E.E.  course;  can  supervise  and  person¬ 
ally  instruct  if  skilled  help  is  not  avail¬ 
able.  Anywhere.  PW-530,  Electrical 
World,  Tenth  Ave.  at  36th  St.,  New  York. 

ELECTRICAI.I  engineer,  G.E.  test,  6  years’ 
substation  construction  and  maintenance 
supervisory  capacity ;  familiar  with 
automatic  subs  ;  location  West  or  Middle 
West.  PW-589,  Electrical  World,  7  So. 
Dearborn  St.,  Chicago,  Ill. 


ELECTRICAL  engineer,  12  years’  experi¬ 
ence  as  superintendent  of  construction, 
electrical  and  mechanical ;  power  plants, 
substations,  transmission  lines  and  dis¬ 
tribution  systems ;  capable  of  assuming 
full  charge.  PW-598,  Electrical  World, 
7  South  Dearborn  St.,  Chicago,  Ill. 


ELECTRICAI,  engineer,  experienced  in 
power  plant,  substation,  transmission  and 
distribution,  operation  and  maintenance, 
open  for  position.  PW-599,  Electrical 
World,  7  South  Dearborn  St.,  Chicago,  Ill. 

ELECTRICAL  engineer  and  supervisor, 
broad  experience  with  utilities  in  both 
office  and  field ;  desires  new  connection 
In  responsible  capacity  such  as  assistant 
manager  or  electrical  superintendent,  ex¬ 
cellent  record,  available  on  short  notice, 
salary  $3,600.  PW-601,  Electrical  World, 

Tenth  Ave.  at  36th  Street,  New  York. 

ELECTRICIAN,  licensed,  15  years’  experi¬ 
ence  in  wiring,  maintenance,  and 
motor  repair,  technical  graduate,  speaks 
Spanish,  wishes  maintenance  position. 
PW-516,  Electrical  World,  Tenth  Ave.  at 
36th  St.,  New  York. 

I  AN  ENGINEER- 
1  ECONOMIST 

i  .IS  years  of  age.  raised  in  the  practical 
i  school  of  things,  has  had  an  unusuall.v 
I  broad,  practical,  executive  experience  that 
1  has  contacted  practically  every  basic  In- 
I  dustry  known  in  the  United  States,  as  well 
:  as  many  collateral  industries. 

I  His  experience  has  been  very  broad. 

I  practical  and  thorough  in  all  classes  of 
i  Public  Utilities  and  has  contacted,  in  a 
I  practical  manner,  all  phases  of  the  Petro- 
I  leum  industry. 

I  He  is  especially  well  equipped  to  in- 
I  vestigate  subjects  for  financing  and  place 
s  before  the  principals  involved  the  salients 
:  in  such  a  manner  as  to  enable  intelligent 
I  action. 

I  He  is  capable  of  analyzing  the  causes  of 
I  poor  earnings  and  prescribe  corrective 
I  measures  and.  if  necessary,  administer  the 
:  subject  until  the  desired  conditions  prevail. 

:  An  organizer  and  a  handler  of  men.  Works 
I  harmoniously  in  any  situation.  Abreast  of 
I  important  matters  of  the  day  and  capable 
I  of  reshaping  general,  as  well  as  sales, 

I  policies  in  a  practical  fashion  to  meet  the 
I  changing  conditions  of  the  day. 

1  His  experience  and  ability  are  such  as  to 
i  make  his  service  of  large  value  to  financial  j 
i  interests  where  there  are,  from  time  to  | 
I  time,  varying  problems  to  be  solved,  I 

I  Will  consider  connections  with  the  right  I 
I  |x*ople  and  where  the  future  appears  to  be  i 
I  <-om|)ensating.  | 

I  Available  in  fifteen  to  thirty  days.  | 

I  Reply  care  of:  | 

I  PW-5fi7.  Electrical  World.  | 

I  Tenth  Ave.  at  36th  St..  New  York  City  i 


POSITIONS  WANTED 


EXECUTIVE-MANAGER,  electrical  manu¬ 
facturer,  public  utility ;  returning  from 
abroad  a  connection  is  desired  by  a  for¬ 
mer  executive  of  one  of  the  largest  manu¬ 
facturers  of  electrical  apparatus ;  varied 
experience  including  district  manager  and 
treasurer.  PW-591,  Electrical  World, 
Tenth  Ave.  at  36th  St.,  New  York. 


To  Employers 
Who  Advertise 
for  Men: 

The  letters  you  receive  in 
answer  to  your  advertisements 
are  submitted  by  each  of  the 
applicants  with  the  hope  of  se¬ 
curing  the  position  offered. 

When  there  are  many  appli¬ 
cants  it  frequently  happens  that 
the  only  letters  acknowledged 
are  those  of  promising  candi¬ 
dates.  Others  do  not  receive  the 
slightest  indication  that  their 
letters  have  even  been  received, 
much  less  given  any  considera¬ 
tion.  These  men  often  become 
discouraged,  will  not  respond  to 
future  advertisements,  and  some¬ 
times  even  question  if  they  are 
bona  fide. 

We  can  guarantee  that  Every 
Advertisement  Printed  in  the 
Searchlight  Section  Is  Duly  Au¬ 
thorized.  Now  won’t  you  help 
keep  our  readers  interested 
in  this  advertising  by  acknow¬ 
ledging  every  application  re¬ 
ceived,  even  if  you  only  return 
the  letters  of  unsuccessful  appli¬ 
cants  to  them  marked,  say, 
“Position  filled,  thank  you.” 

If  you  don’t  care  to  reveal  your 
identity,  mail  them  in  plain  en¬ 
velopes. 

We  suggest  this  in  a  spirit  of 
helpful  co-operation  between 
employers  and  the  men  replying 
to  Positions  Vacant  advertise¬ 
ments. 

Saaaehtight  DmpartmanI 

McGRAW-HILL  PUBLISHING 
CfHyiPANY^  INC. 

**Put  Yourtelf  in  the  Place  ot 
the  Other  FellevY* 

0000 


PAUL  STE^RW-  COMPANY 

CinciM»il,)MM*  iSl^WM  H  ut»MvaL|?s  " 


POSITIONS  WANTED 


EXECUTIVE  wishes  a  back  breaking  job 
In  a  public  utility  as  manager  or  general 
superintendent.  Now  employed.  Specialty 
cutting  down  operating  costs  and  increas¬ 
ing  revenue  also  better  house  keeping, 
best  of  reference,  can  stand  investigating. 
PW-602,  Electrical  World,  Tenth  Ave.  at 
36th  St.,  New  York. 


GENERAL,  FOREMAN  or  foreman  thor¬ 
oughly  experienced  on  transmission  tower 
or  pole  lines,  15  years’  experience.  Can 
furnish  best  reference.  Available  at  once. 
PW-594,  Electrical  World,  Tenth  Ave.  at 
-36th  St.,  New  York. 


METEIR  engineer  with  experience  on  sub¬ 
stations  and  switchboards,  desires  a 
change ;  experienced  on  all  forms  of  a.c. 
metering,  testing,  repairing  and  conduct¬ 
ing  training  classes  for  meter  men ; 
capable  of  taking  charge  of  department 
and  building  up  organization ;  age  33, 
married.  PW-608,  Electrical  World,  7 
South  Dearborn  St.,  Chicago,  Ill. 


METER  man,  with  14  years’  experience  in 
all  branches  of  meter  and  instrument 
work  and  2  years  as  superintendent  of 
meter  department,  desires  position  with 
future ;  can  handle  men  and  develop  de¬ 
partment  :  good  reasons  for  change ;  ref¬ 
erences  furnl.shed.  PW-606,  Electrical 
World,  Tenth  Ave.  at  36th  St.,  New  York. 


METER  TESTER,  desires  a  position  where 
there  is  a  chance  for  advancement,  tech¬ 
nical  graduate.  East  preferred.  PW- 
605,  Electrical  World,  Tenth  Ave.  at  36th 
St.,  New  York. 


OPERATOR  and  electrician  wants  position 
with  traction  or  power  company ;  familiar 
with  rotary  converters  and  remote  control 
systems ;  capable  of  making  repairs. 
PW-607,  Electrical  World,  Tenth  Ave.  at 
36th  St.,  New  York. 


POSITION  as  manager  wanted  with  the 
practical  personal  business  experience  of 
twenty  years,  covering  electric  contract¬ 
ing,  motors,  car  wiring  and  storage  bat¬ 
teries,  employing  as  high  as  15  men; 
apply  for  a  position  with  results  guaran¬ 
teed ;  age  40  years;  married  with  a  wife 
and  two  children.  Address  Electrician, 
236  Church  St.,  Poughkeepsie,  N.  Y. 


BUSINESS  OPPORTUNITIES 


We  Buy,  Re-flnance  or  Consolidate 
large  electric,  gas  or  water  companies,  In¬ 
volving  investments  of  from  one  to 
twenty  million  dollars.  Address:  Finance. 
P.  O.  Box  3413,  Tulsa,  Oklahoma. 

1  We  have  a  new  type  battery  charger  i 
I  and  want  selling  connections.  If  in-  | 
I  terested  write  f 

I  ECONOMY  ELECTRIC  PRODUCTS  CO.  | 
I  2400  Woodland  Ave.,  Cleveland,  O.  f 


f«r  c«n- 
tary  of 
Honoat 
Sorviea 


June  30, 1928 

Electrical  World 


YOU  CAN  SATE  100%:  SECURE  IMMEDIATE  DELIVERY,  AND 
RELIABLE  WARRANTY  ON  THE  FOLLOWING: 


6—360  Kw.  Q.  E.  and  Allii-Cbal.,  66  e;.,  3 
ph.,  3306  V.  or  any  itd.  Tolt(.,  3600  r.p.m., 
Condsg.  Units  with  Condsrs,  and  all  aux. 

6—500  kw.  Wests..  O.  E.  and  Allls-Chal.  Condig. 
and  non-Condig.  Bleeder  and  Mixed  Pressure. 
60  cy..  3  ph..  2300  r.  or  other  std.  voltg.  Turbos 
with  all  aux. 

4 — 1000-1800  Kw.  Westg.,  O.  E.  and  AIIls- 
Chal.  Condsg.  Mixed  Pressure  and  Bleeder.  60  cy., 
3  ph.,  std.,  voltg.  Units,  with  all  aux. 


5—756  Kw.  Westg..  O.  E.  and  Allls-Chal. 
Condsg.  and  Non-Condsg.  Bleeder  and  Mixed  Pres¬ 
sure,  60  cy..  3  ph.,  8360  v.  or  other  std.  voltg.. 
Turbos,  with  all  aux. 

5-3125-3566  Kva.  Westg.,  O.  E.  and  Allls- 
Chal.  Condsg.  and  Bleeder,  60  cy.,  3  ph..  std. 
voltage..  3600  r.p.m..  Units,  with  all  aux. 

1 — 9300  Kva..  O.  E.  60  cy.,  3  ph..  std.  voltg., 
,  1860  rev.,  Condsg.  Units  with  Surface  Condr. 


tflttitlttMltllltlMltlttlltmttltfMtlltttltltttlltttllltllttltttttttlttttt«ttt«fl6M6666669Mtlttt6666lll66666I6ll66llllttntttM6H6666IH66ftM6tHtft0tt6tltlltHltntttHmTnMt1 


EDUCATIONAL 


Bliss  Electrical  School 

Condensed  course  in  electrical  engineering ; 
complete  in  one  year ;  for  men  of  char¬ 
acter,  ambition  and  limited  time ;  theo¬ 
retical  principles  and  practical  applica¬ 
tions  of  electricity ;  mathematics,  steam 
and  gas  engines,  mechanical  drawing, 
extensive  shop  work ;  construction,  in¬ 
stallation,  testing :  fireproof  dormitories, 
dining  hall,  laboratories,  shops ;  estab-> 
lished  in  1893;  catalog  on  request.  236 
.  Takoma  Ave.,  Washington,  D.  C. 


U.  S.  Government 


TREASURY  DEPARTMENT,  Office  of 
the  Supervising  ,  Architect,  Washington, 
D.  C.,  June,  21, '-1928. — Sealed  proposals 
will  be  opened  In  this  office  at  3  p.m.,  July 
19,  1928,  for  *  furnishing  all  labor  and  ma¬ 
terial  required  for  a  new  engine,  generator, 
etc.,  in  the  power  house  of  the  national 
home  of  lepers  at  Carville,  La.  Drawings 
and  specifications  may  be  obtained  at  this 
office  in  the  discretion  of  the  Supervising 
Architect.  JAS  A.  WETMORE,  Acting 
Supervising  Architect. 


FREE  BULLETIN 

THE  Motor  Repair  and  Manufacturing 
Co.,  1549  Hamilton  Ave.,  Cleveland,  O., 
are  now  distributing  a  new  32tpage,  illus¬ 
trated  booklet  covering  tln^ir  stock  •  of 
new  and  rebuilt  electrical  equipment, 
(’omplete  description  and  prices  of  all 
items  listed  are  given. 

^*6l||66ll66l6l66lll66MilM66IM6ll66ll666l66l6IIM6li6l6l6I6llll6ll666l666l6(ttttmt6666|Httnttmtttt' 


I  3  Phase,  60  Cycle  Generators  I 

I  60  kw..  1,200  r.p.m..  220/440  v.,  Gen.  El.  I 
s  60  kw.,  1.200  r.p.m.,  2:100  v.  General  Elec.  | 
I  00  kw.,  900  r.p.m.,  2:iOO  v.  Electric  Mach.  | 
i  160  kw.,  900  r.p.m.,  220/440  v.,  Gen.  Elec,  j 
:  Large  stwk  new  and  rebuilt  motors  at  | 
I  Bargain  Prices.  I 

I  V.  M.  NrS8B.\UM  A  CO.,  Ft.  Wayne,  Ind.  | 

;,^I6IttItlttltttttn66ll66ll66lll64II6IMIIItrttttttlH6II6II<tftt(Hm66666HI6INItmttttmitmtftmA 

I  GENERAL  ELECTKIC  VOLTAGE  I 

1  REGULATORS  | 

S  Wr  hare  a  number  of  100  ainu.  60  cycle.  2300  | 

1  volt,  type  IRS.  General  Electric  Voltage  Regulatora.  I 
:  complete  with  operating  motor,  relay.  reiUtor.  eon-  | 
I  tact  making  voltmeter,  current  traniformer.  which  I 
i  we  nlll  lell  for  1200.00  each.  At  thia  pries  there  I 
I  is  no  excuse  for  not  giving  your  customers  good  | 
I  voltage  regulation.  1 

I  GEORGE  S.4CHSENMAIER  CO.  I 

:  8401  Hegerman  St..  Holmesburg,  Phlla..  Pa.  | 

Jlttt«ltgUt1ttt6tO000tt666M6M66M66lt6666666t6666Mt6IWIttttltttimtttHOOftOO6mottWttf00666t6t6g^ 
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I  Surplus  Electrical  Equipment  | 

I  Eastern  and  Western  Locations  1 

I  Send  lor  List  | 

I  THE  NEW  JERSEY  ZINC  CO.  | 

I  Purchasing  Dept.  s 

I  160  Front  St.,  New  York.  N.  T.  5 

'(ttmtfttN6tN6l6tIII6tttttHIH6HtIlt66666666MttftII6Mft»tmtttttttttttmnmtmtt»«*6mttttf6«2 

I  230  Volt  D.C.  Motors  I 


For  Sale 


1 — 20  hp.  Fairbanks-Mome,  Type  UCPB.  | 
compound  wound,  frame  9,  17:i0  r.p.m.,  I 
vertical,  serial  X-42641.  | 

1 —  20  hp.  Fairbanks-Morse,  Type  CPB,  | 

shunt  wound  frame  9,  1600  r.p.m.,  ver-  I 
tical,  serial  X-42541.  ..  I 

2 —  20  hp.  Gen.  Elec.,  Type  RCP-29.  com-  I 

pound  wound.  Form  A-147.  1700  r.p.m-,’  | 
horizontal,  st'rials  i:i6}710,  1406222.  | 


I  “Opportunity”  Advertising: 
Think 

**SEARCHUGHr* 

First! 

'llllllIIIIIIIIIIIIIIII6III6IIII6III6tIItlllMIMMIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIItlll6IIIIIIIIIIIMI6II  * 


!  SOUTHERN  PACIFIC  CO.  I 


Purchasing  Department 
66  Market  St..  San  Francisco. 


I  Boilers  | 

I  Heine  type,  or  B.  &  W.  preferted;  250  hp.,  300  | 
I  hp.,  400  hp.  and  560  hp.  | 

I  Engine  Generator  Sets,  | 

or  Turbines  | 

:  250-400  kw. ;  also  500-750  kw.  i 

i  POWER  PLANT  EQUIPMENT  CO..  INC.  1 
I  3»  ('ortlandt  St..  New  York,  N.  Y.  5 

««l6666666lllt6t6tM6l6Mtt66M6666t666t66l66tl6lttltH6666666666tHtn6*tl66lt6H6666lt66t6666t6l666W66lC 


j  GENERATOR  i 

I  2.300  volt.  .3  phase,  60  cycle,  at  d  bargain  I 
I  prke.  200  kw.  Q.  E.,  pulley  and  exciter  | 
I  on  same  shaft.  In  extellent  condition.  | 

I  NORTHWESTERN  PUBLIC  SERVICE  CO.  I 

I  Mitchell.  South  Dakota  | 

'HttttlttMtltttt1ttttntttttttttttl6666IN6MM6666tttttttttfftlttmi6666HHt1tinttt1t««*666M6tll66MtV 


The  Searchlight  Advertising  in  This  Paper 


is  read  by  men  whose  success  depends  upon  thorough 
knowledge  of  means  to  an  end — whether  it  be  the 
securing  of  a  good  second-hand  piece  of  apparatus 
at  a  moderate  price,  or  an  expert  employee. 


THE  BEST  PROOF  of  this  is  the  variety  of 'this  jour¬ 
nal’s  Searchlight  ads.  Without  a  constant  and  appreciable 
demand  for  such  machinery  or  service,  by  its  readers,  the 
market-place  which  these  advertisements  represent  could 
not  exist  for  any  length  of  time. 


ARE  YOU  USING  THE  SEARCHLIGHT  SECTION? 


WANTED. 


40 


arse  stock  of  Motors  from  %  to  300  hp.  Also 

tors  and  Motor  Oenerator  sets  of  all  characteristics. 

L.  J.  LAND,  207  Centre  St.,  N.  Y.  C. 


Vol.91,No.26 

Electrical  World 


Appearance — “Very  good” 
Performance  — “  V ery  satisfactory  ” 


Onr  work  for  this  rustomer  has  been  on  n  k\a.  and  15  kva. 
distribution  transformers.  HInre  KoiiiK  Into  service  these  have 
sliown  no  siRii  of  over-heatlnR  and  vultace  readinRs  have  been 
perfect. 

Proof  of  what  can  be  done  when  burned  out  transformers  are 


Writes  a  Western  Power  Co. 

rewound  In  accordance  w’ith  factory  standards  by  expert  opera¬ 
tors,  witli  the  proper  facilities! 

Every  unit  that  leaves  onr  works  must  pass  standard  .4.I.E.R. 
insulation  tests  and  must  be.  In  every  way,  eler-trically  correct. 
Monthly  Bulletin  on  request. 


WE  BUY  MODERN  TYPE  TRANSFORMERS— ^Y  SIZE— ANY  QUANTITY 


ELECTRIC  SERVICE  CO 

Americas  Used  Transformer  C'lcarm<i  House 

212  Walnut  Street  Cine  innati.Ohio 


Inc 


f  iitittitmmtiuiiiiiiiiiiiiiMiuHtninHiiuuiNiiHiiuiMUHHmHuuunHiwHiiHiiNiiniiiiiimiiiiuiniuinniiHMiiMiinHmnmaNni 

POWER  EQUIPMENT  | 

10.000  Kva.  WestinRhouse  Turbo  generator.  = 

.3760  Kva.  General  Elec,  tnrbo  grenerator.  *  = 

1260  Kva.  General  Ele<‘.  turbo  grenerator.  I 

780  Kva.  Westing-house  turbo  generator.  = 

2 —  760  Kva.  NEW  General  Elec,  turbo  genraors.  | 

2—  376  Kva.  Gener.il  Elec,  turbo  generators.  I 

60  Kva.  Allis-Chalmers  to  Moore  turbine.  k 

160  Kw.  General  Elec.  126  volt  to  Ames  upaflow.  = 

126  Kw.  General  Elec.  126  volt  to  Skinner  unaflow.  = 

166  Kw.  Allis-Chalmers  A.C.  to  Skinner  unaflow.  | 

186  Kw.  General  Elec.  A.C.  to  Skinner  unaflow.  I 

200  Kw.  General  Elec.  A.C.  to  Erie  Ball  4  valve.  i 

*  240  Kva.  General  Elec.  A.C.  to  4  valve.  = 

Tnrbo  Generators,  Various  Sizes;  Also  Targe  Stock  Transformers,  | 
Engine  Driven  I’liits,  Motor  Generators,  Motors,  Dynamos  of  all  1 
Descript  ions.  = 

I  GEORGE  SACHSENMAIER  CO.  | 

8401  Hegerman  St.,  Holmesburg,  Phila.,  Pa.  I 


guimiiinmiuiiiiiiititimiiiMiuHiiiismnMitiiiiiiimnmiimiinmiinniinimimiimnTnniiniiiiHiiMiiiiiiii . . 

I  -l-j/ltlllL  MOTOR  BARGAINS  |  | 

-.  New  and  Used  Selected  Bargains  5^  | 

.  ■  f  V  I  I  R  D.  C.  Motors  1 


U.P. 

Make  R.P.M. 

Type 

i 

35 

G.  E.  550 

100  B.  R.  200 

= 

IH 

G.  E,  850 

110  B.  C. 

(New) 

y{ 

1 

Squirrel  Cage 

Motors 

i 

(3  Ph.,  60  Cy., 

220/440) 

i 

H.P. 

Make  R.P.M.  Type 

I't 

25 

0.  E. 

1200  K.  T. 

rj 

£ 

25 

Westghse. 

900  C.  S. 

3 

25 

Allis-Chalmers 

1200 

1 

25 

Rubins  A  Myers 

1200 

Lj^' 

3 

20 

Westghse. 

1200  C.  C.  L. 

5 

20 

0.  W. 

1200 

= 

20 

0.  E. 

990  K.  T. 

1 
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SELECT  BARGAINS 

Slip  Ring  Motors,  3  Ph.,  60  Cy. 

1 —  200-hp.  Welting.,  Type  CW,  220/44#  rolt,  514  r.p.m. 

2 —  200-hp.  Fairbanki-Morse,  Type  BV,  220/440  volt,  800  r.p.m. 

2 — 150-hp.  Gen.  Elec.  Type  1  Form  M  220/440  volt  580  r.p.m. 

1 — too  hp.  Burke  Elec.  Type  EMV,  2200  volt,  900  r.p.m. 

1 — 75-hp.  Westing.  Type  MW.  220/440  volt.  850  r.p.m. 

1 — T5-hp.  Gen.  Elec.  Type  MT,  220/440  Volt.  1.800  r.p.m. 

Synchronous  Motor  Generator  Sets 
5  New  Westinghouie  3  Bearing,  A.C.,  Type  G,  50 
Kva.,  220  V..  3  ph.,  60  cy.,  1200  r.p.m.,  D.C.. 
Typa  SK-ISOL,  125  volt. 

Photo,  Partii'ularg  and  Price  on  Request. 

See  last  week's  listing 

MOTORS — GENERATORS — TRANSFORMERS 
AND  OTHER  ELECTRICAL  EQUIPMENT 

BelyeaCo„Ine., 

REBUILT— GUARANTEED 


Advertisements  for  the 


Searchlight  Section 


Can  be  received  at  the  | 
New  York  Office  of  | 
Electrical  World  | 
until  10  a.m.  | 

Tuesday  | 

For  Issue  out  Saturday  | 
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Get  your  wants  into  tlhe  Searchlight 


1 

1  Used  Condenser  Tubes 


RANDLEI 


OFFERS  BIG  BARGAINS 

IN 

I  Died  and  Rebuilt  Engine  Generator  Seta,  Turbo 
'  Generator  Sets,  Motors,  Rotary  Converters.  Gen¬ 
erators,  Motor  Generator  Sets,  Engines,  Boilers. 
Steam  and  Electric  Machinery  ot  all  kinds  also 
Machine  Tools.  Send  for  our  new  machinery  list. 
Touri  (or  tb#  taking. 


•The  RANKLE 
MACHINERY  CQ 


1822  Powers  St-  ClncinneU.  O 


9,000  copper  tinned;  17  gage;  l^^’-in.  outside  diameter;  | 
used  condenser  tubes;  approximately  15-ft.  long.  j 

Address;  W.  C.  BLAIR  | 

Industrial  Engineer  I 

Kansas  City  Power  8C  Light  Company  I 

1332  Grand  Avenue,  KANSAS  CITY.  MISSOURI  | 

1 
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Electrical  World 


J.L.HE,MPHILL  &  CO.  Inc. 

ELECTRICAL  ENGINEERS  AND  EQJJIPMENT 

801-  807  Williams  St.  North  Bergen.  N.  J. 


MOTOR  GENERATOR  SETS 

1 — 250  kw.,  250  V.,  G.E.  Generator,  3  ph.,  60  cy., 
2200  V.  synchronous  motor. 

200  kw.,  600  r.p.m,,  250  v.  Gen.,  3  ph.,  60  cy., 
440/2200-v.  synchronous  motor. 

150  kw.,  600  r.p.m.,  250  v.  Gen.,  3  ph.,  60  cy., 
220/440  V.  G.E.  synchronous  motor. 

1 — 125  kw.,  250  V.  Westinghouse  synchronous 
generator  motor  set. 

1—100  kw.,  125  V.,  D.C.,  220/440  A.C.,  G.E. 
synchronous  motor  generator  set. 

100  kw.,  2.50  V.  Gen.,  900  r.p.m.,  2200  syn¬ 
chronous  motor. 

1 — 75  kw.,  250  V.  Generator,  3  ph.,  60  cy.,  2200  v. 
synchronous  motor. 

1 — 50  kw.,  250  V.  Westinghou.se,  3  ph.,  60  cy., 
220  440  V. 

1 — 37  kw.,  900  rev.,  110  v.,  D.C.,  on  same  ba.se 
with  60-hp.  Lincoln  220  v.,  s<i.  cage  motor, 

10-20-2.5-40  kw.,  125  v.  Exciter  l^ts. 

10-20-30  kw.  Balancer  Sets. 

3- 5  kw.  Battery  Charging  Sets. 

TRANSFORMERS 

4— 150  kw.,  4150  V.,  120/240  Pittsburgh  Oil 
Cooled  Transformers. 


1.5- 

-5  kw.  30  kw.,  3  ph.  Pole  Type,  2200/1100 
440/220/110  G.E. 

A.  r.  GENERATORS 

No. 

.  Kw. 

Rpm. 

Volta 

Pk. 

Type 
GE  "B” 

1 

400 

600 

2200 

3 

1 

300 

450 

2300 

3 

G  E  P. 

1 

250 

600 

440 

3 

Westg. 

2 

125 

900 

2300 

3 

Cr.-Wh. 

2 

100 

900 

2300 

3 

G.E. 

1 

75 

900 

2300 

3 

G  E. 

1 

.50 

1200 

220-440 

3 

G.E. 

1 

.50 

1200 

2300 

3 

G.E. 

1 

30 

1200 

220-2200 

3 

G.E. 

Telephones:  Palisade  2600-2601 
MOTORS— 3  PHASE,  60  CYCLE 


pm.  Volta 

600  2200/4150 
360  220/440 
450  2200 

300  2200 

600  220  440 


_  _  Tvpe 

G.E.  syn. 

Westg.  HF. 

G.  E.  synch. 
Westghse.  synch. 
Westg.  syn. 


D.C.  GENERATORS— 250  YOLT 


150  1800 
100  900 


600  440/2200  G.  E.  syn. 

514  4150/2300  G.  E.  synch. 

450  440  2200  G.  E.  si.  rg. 

400  440/2300  Burke  si.  rg.  3  brg. 

900  2300  G.  E.  synch. 

514  2200  Westgh.se.  Slip  Ring 

800  2200  Westg.  sq.cg.  motor 

900  440  2200  G.  E.  sq.  eg. 

900  220/440/2200  West.  sq.  eg. 

600  220  G.  E.  sq.  eg. 

720  220  Westg.,  C.  W. 

490  440  Allm-Chal.  si.  rg. 


No. 

Kvo. 

Rpm. 

Type 

1 

200 

500 

West. 

1 

150 

600 

G.  E. 

1 

125 

600 

Cr.  Wheeler 

1 

100 

720 

G.  E. 

1 

75 

450 

Diehl 

1 

50 

600 

Westghse. 

1 

30 

1000 

Westghse. 

(Smaller  aiata  on  re<tueat) 

D.  C.  GENERATORS -125  VOLT 

5,  10,  20,  22,  35,  50,  2-100  kw. 

3 — 21  kw.  12.50  r.p.m.  Sprague 

D.  C.  MOTORS— 2.30  VOLTS 


75 

900 

2200 

G.  E.  KT. 

60 

1200 

220 

G.  E.  si.  rg. 

60 

300  220/440/2300  Fair.-M  Syn. 

50 

600 

2200 

G.  E.  MT.  si.  rg. 

.50 

900 

2200 

G.  E.  B. 

50 

1200 

220/440 

Wagner  si.  rg. 

40 

1700 

220/440 

Westghse.  si.  rg. 

25 

900 

440/2200 

Cr.  Wheeler 

25 

1200 

440 

G.  E.  K. 

25 

900 

220 

West  C.  S. 

(2  Phaae  Motor  a  on  reque.H) 
BRAND  NEW  MOTORS 
.Vo.  Hp.  Rpm.  Volta  Tyoe 

6  7  4  900  220-440  Gen.  Electric 

1  10  1200  220-440  Gen.  Electric 

2  15  1200  220-440  Gen.  Electric 

1  15  1200  220-440  Gen.  Electric 

3  25  600  220-440  Gen.  Electric 

2  25  900  220-440  Gen.  Electric 


No. 

Hp. 

Rpm. 

Type 

1 

200 

5.50 

West. 

1 

150 

1100 

West.  SK 

1 

125 

550 

Cr.  Wheeler 

1 

100 

625 

Westg.  type  S 

1 

80 

500 

Allis-Chalmers 

2 

75 

475 

Westg.  type  .S 

1 

50 

560 

Westghse  SK 

1 

50 

200 

Diehl 

1 

50 

6.50 

.Sprague 

1 

40 

400 

Diehl 

1 

40 

1300 

Diehl 

1 

35 

200 

Diehl 

1 

35 

700 

Cr.  Wheeler 

1 

35 

420 

Diehl 

1 

20 

665 

Diehl 

1 

20 

200 

Diehl 

1 

20 

900 

Diehl 

2 

15 

1050 

Cr.  l^eeler  CM 

8 

10 

375/750 

Westg.  S.  var.  sp. 

•10 

13.50 

Rochester 

(Smaller  aizea  on  requeat) 

D.  C.  MOTORS— 125  VOLT 


1 

30 

900 

220-440 

Gen.  Electric 

KT 

1 

125 

575 

G.  E. 

2 

30 

1200 

220-440 

Gen.  Electric 

KT 

1 

100 

600 

G.  E. 

1 

40 

1200 

220-440 

Gen.  Electric 

MT 

1 

80 

600 

G.  E. 

I 

40 

900 

220-440 

Gen.  Electric 

KT 

3 

25 

1200 

Sprague 

1 

40 

1200 

220-440 

Gen.  Electric 

KT 

1 

20 

6.50 

G.  E. 

1 

60 

720 

220-440 

Gen.  Electric 

KT 

1 

15 

775 

SK  Westghse. 

A.  C.  ENGINE  GENERATOR  SET  J  4^  220-440  Gen!  Electric  KT  |  3  ^1^  Spr^e  = 

1 — 2.5  kw.,  12.5/2.50  volt,  3  wire  General  Electric  1  40  1200  220-440  Gen.  Electric  KT  |  1  20  6.50  G.  E.  ” 

Gasoline  Engine  Set,  new.  1  60  720  220-440  Gen.  Electric  KT  1  1  15  775  8K  Westghse.  “ 

iiiiiiiiiiililllillllililliililllliililliiiiliiliiliilliiiiiiiliiiilliiililllllllllllllllllliiiiiiiiiiiiiiilllilliiiiiiiiiiiiiiiiiillllllliiiiillllllllllillillilili: 
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How  much  have  you  figured 

that  CHANGE^OVER  job 

is  going  to  cost  you  7 

RE  you  hesitating  about  making  that  change- 
over  because  your  estimated  cost  of  the  work 
has  brought  you  to  a  figure  that  seems  ex¬ 
orbitant? 

Perhaps  you  have  overlooked  several  possibilities 
where  economies  could  be  effected  through  systematic 
handling  of  the  work? 

Why  not  let  our  engineers  re-figure  the  cost  of  your 
contemplated  change-over  with  their  background 
of  years  of  experience  in  making  successful 
change-overs  for  many  of  the  largest 
Electric  Light  and  Power 
of 


GUARANTEE 

All  apparatus  sold, 
new  or  used,  carries 
our  guarantee  to  cor¬ 
rect  by  repair  or  re¬ 
placement  all  electrical 
and  mechanical  defects 
occurring  in  such  ap¬ 
paratus,  for  a  period 
of  one  year  after  date 
of  shipment. 

Berger  Bros. 

(F.  O.  B.  Rochester) 


\ 


Companies  of  the  East. 
Most  likely  they  can  show  you 
where  you  can  save  money. 
This  servii-e  incurs  no  oltiiga- 
tioii. 

We  aepcialize  in  changett  from 
/>.  to  A.  from  i  to  ,1 
phone .  from  25  to  111)  ryr/e. 


We  maintain  an  extensive  stock 
of  new  and  used  guaranteed 
electrical  equipment  for  our 
change-over  service,  from  which 
we  can  quickly  meet  your  needs 
for  dependable  new  or  used 
equipment  at  favorable  prices. 

our  advertisement  in  the 
July  14tli  issue  fur  bargains 

in  25  cycle  items. 


|RmMiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiMiiiiiiiMiiiMiiiiiiiiiiMiiiiiiiimiiiiiiiiiiiiMiMitiiniiiiiiiuiiiiuMiM^ 
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ERGERTOROTHERS 


91  St.  Paul  St. 


X  : 


Rochester,  N.  Y. 


A.  C.  Engine  Units 

1 — 300  kw..  376  kva..  General  Electric  3  ph..  60  cy..  240/480 
V..  160  r.p.m.  Aiternator,  direct  connected  to  21x30  side 
crank  4-valre  heavy  duty  Erie  Ball  Engine.  Unit  installed 
new  in  1923— exceptional  condition,  instant  shipment. 

1 — 300  kw.  Allis-Chal.  3  ph..  60  cy..  240/480  v..  150  r.p.m. 
direct  connected  to  20x32  Rice  &  Sargent  4-valve  engine. 

1 — 180  kva.  General  Electric  3  ph.,  60  cy..  2.300  v.  (can  recon¬ 
nect  lor  240  or  480  v.).  speed  200  r.p.m.  direct  connected 
to  17Vkx20  Ames  Unaflow  engine.  Built  in  1022. 

1 — 150  kva.  Westg.  .3  ph.  60  cy.  2300  v.  (can  reconnect  for 
lower  voltage'  226'  r.p.m.  direct  connected  to  17x18  right- 
hand  Ames  Unatiuw  engine.  Built  in  19*1.3. 

1 — 125  kw.  Ft.  Wayne  3  ph.  60  oy.  2.300  v.  (can  reconnect  for 
lower  voltage)  226  r.p.m.  direct  connected  to  14t4xl6  Har¬ 
risburg  Fleming  4  valve  engine. 

1— 90-kw.  Ft.  Wayne  3  ph.  60  cy.  2.300  v.  (can  reconnect  lor 
lower  voltage)  277  r.p.m.  dii'ect  <-onnected  to  Erie  Ball  side 
crank  single  valve  automatic  engine. 

A.  C.  Turbo  Units 

1 — 12.600  kva.,  10.000  kw.  Westinghouse  3  ph.,  60  cy.,  2300 
V.  1800  r.p.m.  condensing. 

1 — 3126  kva.,  2600  kw.  G.  E. 
r.p.m.  surface  condenser. 

1—1502  kva.,  1260  kw.  O.  E. 
r.p.m.  surface  condenser. 

o — 750  kva..  600  kw..  G.  E.  3  ph..  60  cy..  2.300  v..  .3600  r.p.m. 
surface  condensers  and  spray  pond  equipment. 

1 — .375  kva..  300  kw.  G.  E.  3  ph..  60  cy..  2.300  v..  3600  r.p.m. 
condensii.g. 

1 — 187  kva..  Westinghouse  3  ph..  60  cy.,  480  v..  3600  r.p.m. 
non  condensing. 

1 — 76  kva.,  Burke  Moore  ,3  ph..  480  v.,  ,3600  r.p.m.  non-cqp- 
densiiig, 

A.  C.  Motors— Slip  Ring 

;i— 400-hp.  Gen.  Elec,  type  MT  3  ph..  60  cy..  2200  460  r.p.m 

each  complete  with  controller,  resistance,  starting  panel  and 
rails,  .3  bearing  type. 

8end  for  Fall  List  Rlertrlral  and  Steam  Machinery 
of  Every  Desrrlptinn. 

ARCHER  6c  BALDWIN,  Inc. 

126  Liberty  St.,  New  York  City  Telephone — Rector  4025 


3  ph..  60  cy.,  2300  v..  3600 
3  ph.,  60  cy..  2400  v..  3600 
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HIGH  GRADE  STANDARD  EQUIPMENT 


Slip  Rlnt  Motor* — 3  Ph..  60  Cy, 


Hp. 

volt* 

Makt 

Spud 

400 

2200-SS0 

Whse 

460 

225 

220-440 

O  E. 

450 

200 

220-440 

O.E. 

600 

ISO 

220-440 

G.E. 

720 

ISO 

220-440-SS0 

O  E. 

600 

12S 

2200 

O.E. 

1200 

100 

2200 

G.E. 

900 

100 

440-220 

O.E. 

720 

100 

440-220 

O.E. 

600 

100 

440-220 

O.E. 

900 

17S 

220-440 

G.E. 

720 

7S 

440-220 

O.E. 

900 

7S 

ssp 

ssS 

O.E. 

720 

so 

O.E. 

S14 

so 

220-440 

O.E. 

900 

SO 

220-440 

Whse. 

900 

2S 

220-440 

O.E. 

1200 

2S 

2200 

O.E. 

1200 

20 

220-440 

G.E. 

900 

20 

SSO 

Whse. 

600 

Synchronous  Motors— 3  Ph., 

60  Cy. 

Hp. 

Follf 

Make 

Speed 

240 

2200-440 

G.E. 

720 

13S 

2200-550 

G.E. 

900 

110 

2200 

G.E. 

900 

80 

2200-440-220 

O.E. 

1200 

Direct  Corrent  Motor* 


Hp. 

VoU* 

Speed 

Make 

Type 

225 

830 

760 

Westghse. 

SK 

ISO 

230 

876 

General  Electric 

DLC 

130 

115 

1200 

Genera  1  Electric 

RC 

125 

115 

900 

General  Electric 

RC 

60 

230 

1050 

General  Electric 

RC 

35 

115 

700 

General  Electric 

DEC 

30 

115 

1150 

General  Electric 

RC 

Direct  Current  Generators 

200 

260 

850 

Westghse. 

SK 

125 

125 

1050 

G.E. 

EC 

90 

125 

1150 

General  Electric 

RC 

75 

260 

850 

G.E. 

CLB 

65 

125 

800 

Westghse.  S 

K 

35 

126 

860 

General  Electric 

DLC 

So.  Ca.  Motor* — 3  Ph..  60  Cjr. 


150 

440-220 

G  E. 

1200 

100 

220-440 

G.E. 

1800 

100 

220-440 

O.E. 

900 

76 

220-440 

G.E. 

900 

76 

220-440 

O.E, 

720 

50 

220-440 

O.E. 

900 

SO 

650 

O.E. 

900 

40 

220-440 

O.E. 

1200 

Motor  Generator  Set* 

1 — 220-kw.,  250-v.,  514-r.p.in.,  Westghse,  D.C. 
with  3U0-kva.,  2200>v.,  S-pn.,  60-cy.,  *yn. 

1— 150-kw.,  250-125-v.,  3  wire,  720-r.p.in., 
Crocker-Wheeler  Generator  connected  to 
225-hp.,  2200-440-v.|3-ph.,  60-cy., synchron¬ 
ous  G.  E.  motor. 

1 — 100-kw.,  125-v.,  1200-r.p.m.,  G.E.  Type 
MPC.;  D.C.  Generator  connected  to  125- 
Kva.  G.E.  Type  ATI.  440-220-v.,  3-ph., 
60-cy.,  syn.  motor. 

A.  C.  Generators 

1— 200-kw..  720-r.p.in..  2200-440-220-v..  3-ph..  60- 
cy..  G.  E.  belted  exciter. 

1— 187-kva,,  720-r.p.ni.,  2200-440-220-v..  3-ph. 
60-oy.,  G.  E.  belted  exciter. 

1 — U2i-kva.  900-r.p.m.,  2200-v.,  3-ph..  60-cy.. 
O.  E.  direct  connected  exciter. 

1 — 100-kw.,  900-r.p.m.,  2200-v..  3-ph.,  GO-cy.,  G.E. 
belted  exciter. 

1— 75-kw.,  900-r.p.m..  480-240-v.  3-ph.,  60-cy., 
O.  E.  belted  exciter. 

1 — 75-kw.,  1200-r.p.m..  2200-480-240-v.,’3-ph.,  60- 
cy.,  O.  E.  belted  exciter. 

1—37  H-kva.,  1200-r.p.m..  2300-440-220-v.,  3-ph. 
60-cy.,  Q.  £.  belted  exciter. 


STEPHEN  HALL  &  CO.,  INC.,  7  th  and  Adams  Sts.,  HOBOKEN,  N.  J. 
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Eng.  Sets  For  Sale — Etc. 

750  —  1000  —  1250—1650  KW. 
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240—480—2300  V.  60  cy.  3  ph. 

Bleeder  and  Low  Press.  Turbos 

600  —750  —  1000  —  1250  KW. 

73 — 165  KW.Gas  Eng.  Sets.  240V.3ph. 
NEW  —  IJ  TON  ELECTRIC  FURNACE 
New  1001  H.P.  200  lb.  Boiler.  ASME. 

3— New  200  H.P.  Oil  Eng.  Diesel 

TRANSFORMERS  — MOTORS,  ETC. 

ROSS  POWER  EQUIPMENT  CO.  | 

Intiianapoli*.  Ind.  | 

...imimiiiiiiiiinniMiiii»ininnttmu»mTntittttniiiittitiumtTrT“imtT~T*nr**tttt* 

I  FOR  SALE 

I  TURBO-GENERATOR  \ 

I  G.  E.  4000-kw.,  2300-v.;  condenser, 

I  Alberger  low-head  jet  type;  step-up 
I  transformer,  2300/33000-v. ;  rotaries, 

I  4 — 400-kw.,  600-v.,  3-ph.;  exciters,  3 — 

I  100-kw.,  125-v.  engine  driven;  motor; 

I  150-hp.,  2300-v.  synchronous  belted; 

I  generator;  150-kw.  revolving-field 
I  belted;  switchboard,  piping,  cables, 

I  etc.  All  25-cy.  Available  at  once. 

!*  HCIOTO  VALI-EY  RWY.  A  PWR.  CO. 

Columbus,  O. 
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VALUE — that  can  only 

be  measured  by  Service 

The  true  value  of  Rockford  Rebuilt  Power  Equipment  is  in  greatest  evidence  when 
it’s  in  your  service.  Only  then  can  you  appreciate  that  it  has  been  rebuilt  properly 
by  the  lack  of  constant  repair  bill*  ask  the  man  who  has  bought  from  us!  Look 
over  this  partial  list  of— 

GUARANTEED  REBUILT  POWER  EQUIPMENT 


ENGINE  GENERATORS 

Alternating  Current 
3  Ph — 60  Cy — 2SO/440/2.300  Volt 
50  KW.  Gen.  Elec.  Type  ATB  300  r.p.m.  Oener- 
stor.  direct  connected  to  10  x  12  Brownell 
engine,  belted  exciter  and  switchboard. 

75  KW.  Elec.  Machinery  Generator,  direct  con¬ 
nected  to  9  X  16  Skinner  Engine,  belted  ex¬ 
citer  and  switchboard. 

125  KW.  Westinghouse  225  r.p.m.  Generator, 
direct  connected  to  11  x  18  and  1 7  Vi  x  18 
Buckeye  Tandem  Compound  Engine,  belted 
exciter. 

180  KW.  Gen.  Elec.,  Type  TRE,  120  r.p.m.  Gen¬ 
erator,  direct  connected  to  12  x  24  x  36 
Nordberg,  4 -valve  Corliss  cross  compound  en¬ 
gine,  belted  exciter. 

240  KW.  Gen.  Elec.  200  r.p.m.  Generator,  direct 
connected  to  20  x  22  Ironton  Engine,  belted 
exciter. 

Direct  Current — 250  VoHh 
50  KW.  Crocker-Wheeler  Type  CCD.  275  r.p.m. 
Generator,  direct  connected  to  Chandler-Tay- 
lor  Engine. 


100  KW.  Crocker-Wlieeler,  Type  CCD.  650  r.p.m. 
Generator  belted  to  15  x  16  Chuse  Single 
Valve  Engine. 

FREQUENCY  CHANGER 

15  KVA.  Gen.  Elec.,  3  Phase,  60/120  cycle, 
220  VoU,  1,200  r.p.m.,  direct  connected  to 
15  HP.,  3  Phase,  60  cycle.  220/440  volt 
Gen.  Elec.,  Type  KT  motor  on  common  base 
with  starter. 

TURBO  GENERATORS 

Alternating  Current 
3  Phaise — tlO  Cycle — 220/440  VoU 
62  KVA.  Westinghouse  unit.  Generator  geared 
to  non-condensing  turbine^  direct  connected 
exciter. 

500  KVA.  Westinghouse  unit.  Generator  direct 
connected  to  mixed  pressure  turbine,  direct 
connected  exciter. 

Direct  Current 

150  KW.  Westinghouse  unit,  125/250  Volt,  3 
Wire  Generator,  geared  to  non-condensing 
turbine  with  switchboard. 


Also  A  Large  Stock  of 

Belted  Generators,  Motors,  Air  Compressors,  Transformers,  Engines,  Pumps,  etc. 

All  llshed  in  Bulletin  No.  34.  Write  for*  your  ropy. 

ROCKFORD  POWER  MACHINERY  CO. 

620-6th  St.,  Rockford,  III.  Phone,  Main  3741 
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If  there  is  anything  you  want — 

or  something  you  don^t  want  that  other  readers  of  this  paper  can 
supply — or  use — advertise  in  the 


Somebody  ia  always  looking  for  something  to  me^ 
certain  business  needs.  Some  men  in  charge  of  plant 
operations  may  be  in  the  market  for  good  used 
equipment — others  may  have  just  what  they  want, 
to  sell.  Some  may  require  a  man  of  unusual  quali¬ 


fications  for  a  particular  position — that  man  may 
be  another  reader  of  this  paper! 

Put  the  Searchlight  Section  to  work  for  you  under 
any  of  the  following  classificadons — to  fill  your 
business  needs. 


Afendes  Wanted 
Acents  Wanted 
Auction  RoUoee 
Buildings  For  Sale 
Bualneee  Opportunities 
Civil  Service  Opportunitlea 
Contracts  To  Be  Let 


Contracts  Wanted 
Educational  Courses 
Employment  Agencies 
Exchanges 
For  Bent  Items 
Franchises 
Industrial  Sites 


Uasssasissssss  sails  SSSSSItSSiSSSSSSIS4t>SMSemtmiH4>SISHMSStSStS4SSSSSSSMSHSHIIIIMmtSS4SSSIHIISSSISSSIHMSMIMMHMSMHItHSHtlHMIMMIMSS 


Positions  Wanted 
Property  For  Sale 
Receivers’  Sales 
Representatives  Wanted 
Salesmen  Wanted 
Work  Wanted 
Etc..  Etc..  Etc. 

HIIISIISIIIIIIIIIHIMIIMIIMMIMMinillllllMItlMMIIISMItlHIMIIIIIIUIMIIISIMIMHMMIIIHMSMIlllMMMlinsilllllIHUIIMSIllUIIIIMMMSIMINSMiailMn. 


Miscellaneous  Wants 
New  Industries  Wanted 
Partners  Wanted 
Patents  For  Sale 
Patent  Attorneys 
Plants  Tor  Sale 
Positions  Vacant 
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unique 

insulating 

material? 


Perhaps  you  are  actively  seek-  /  1} 
ing  a  more  satisfactory  insulat-  I  ^ 

ing  material.  Perhaps  there  exists 
the  need  for  more  efficient  insula- 
tion  than  afforded  by  your  present 
equipment. 

In  any  case,  the  performance 
record  of  *PYREX  Glassware 
merits  your  most  careful  investigation. 

Replacing  porcelain,  earthenware  and 
molded  products,  PYREX  Products 
are  providing  perfect  insulation  in  face  of 
unusually  difficult  conditions. 

Acid  fumes,  smoke  or  salt  fogs  cannot 
affect  PYREX  Glassware.  High  chemical 
stability  renders  it  immune  to  corrosion. 


To  «®curB  the  effective  in¬ 
sulation  necessary  for  per¬ 
fect  transmission,  leading 
broadcasting^stations  spec- 
■fy  PYREX  Radio]  Inatilatora 


^11  Extreme  temperatures  leave 

^  PYREX  Glassware  unharmed. 

Exceptionally  low  coefficient  of 
expansion  makes  it  indifferent  to  great 
heat  or  sudden  temperature  changes. 
Dust,  dirt  and  soot  do  not  accumulate  on 
its  diamond-hard,  super-smooth  surface. 

PYREX  Glassware  also  possesses  a  di¬ 
electric  strength  from  15  to  35  percent 
greater  than  porcelain — a  power  loss  lower 
than  any  insulation  with  the  exception  of 
pure  fuzed  quartz — and  a  surface  con¬ 
ductivity  so  low  as  to  be  practically  negli¬ 
gible. 

I  Coming  engineers  have  success¬ 
fully  solved  problems  for  many  of  the 
coimtry’s  greatest  industries,  even  go- 
.  ing  so  far  as  to  develop  special  prod¬ 
ucts.  Their  cooperation  may  lead  to 
valuable  improvements  in  your  own  busi¬ 
ness,  whether  in  the  product  itself  or  in 
production  methods.  Write  for  the  book¬ 
let  “PYREX  Industrial  Products”  which 
gives  complete  technical  information. 


PYREX  Tubinc,  providir^  per¬ 
fect  insulation  for  electric  igni¬ 
tion,  contributes  to  theeificient 
and sustiuned performance  de¬ 
manded  of  the  modern  oil 
burner 


Industrial  and  Laboratory  'Division,  Dept,  N-6 

Corning,  New  York 


•Trade-mark  Reg.  U.  S.  Pat.  Off. 


y 


World's  largest 
manufacturers 
of  fine 

M.a^net  Wire 
and  Windings 


Dudlo  Mfg* 
Company 

Fort  Wayne 
Indiana 

Division  of 

The  Qvneral  Cable  Corp. 


DUDLO 


i  Black  and  Yellow  | 

I  Varnished  Silk.  Varnished  Cambric,  Varnished  Paper  I 

I  IrV'O-Slot  Insulation  Flexible  Varnished  Tubing  | 

I  Insulating  Varnishes  and  Compounds  | 

I  Irvington  Varnish  8C  Insulator  Co.  | 
I  Irvington,  N.  J.  .  | 

I  Salei  Representatives  *  *  | 

i  MItcbell-Rand  Mff.  Co.,  N.  T.  Prehler  Brothers  Ine.,  Chicago  = 

1  E.  M.  Wolcott.  Rochester  White  Supply  Co..  St.  I.oul9  I 

i  1.  W.  Levine.  Montreal  Clapp  &  LaMoree.  Los  Angeles  I 

=  A.  L.  Gillies.  Toronto  Martin  Woodard,  Seattle  I 

i  Consumers'  Rubber  Co.,  Cleveland  i 

niiHiiiiiiiiiiiiiMiiiiiiiiiMiiiiiiiiiiiiMiiiiiiiiiiiiiitiittiitiiiiiiiinMiiiiiiiiiniiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiuiiuiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiu; 


C,Vet«oca\ 


Grapo 

Galvanized 

Products 

Telephone  and 
Telegraph  Wire 

Steel  Strand 


Telephone  and  Telegraph 
Wire  and  Strand  produced  by  the 
Grapo  Process  are  made  from 
material  of  special  analysis— the  result 
of  long  and  patient  laboratory  research. 
To  insure  the  absolute  maintenance  of 
quality,  all  raw  material  entering  our 
plant  IS  first  subjected  to  a  critical  chem¬ 
ical  analysis,  scientifically  controlled. 

Complete  warehouse  stocks  of  Crapo  Gal¬ 
vanised  Wire  and  Strand  are  maintained  by 
Representative  Supply  Jobbers.  Bark  of 
these  are  our  own  enormous  stocks  ready  for 
shipment  the  same  day  orders  are  received. 


The  recognised  standard  for  highest  quality 
electrical  apparatus. 

Because  of  unusual  demands  fo”  Monson  Slate 
we  have  doubled  our  producing  capacity  and 
are  now  prepared  to  give  immediate  attention 
to  all  orders. 

Send  today  for  detmilo 

Portland-Monson  Slate  Company 
Portland,  Me.  Qaarrieo  at  Monson,  Ms. 


j  Indiana  Steel  and  Wire  Company  j 

I  •  Muncie,  Indiana.  U.S.A.  | 

. . . 


Not*  Protection  at  Corner* 


Blake  Insulated  Staples 


RUBBER  COVERED  WIRE 
for  INTERIOR  WIRING 


Unequalled  for  telephone  and 
bell  wiring.  The  fibre  insulation 
prevents  troublesome  short  cir¬ 
cuits  and  grounds.  4  sizes.  Pat. 
Nov.,  1900.  Write  for  Samples. 

Blake  Signal  &  Mfg.  Co. 
Boston,  Mass. 


Highest  Standard  of  Excellence 
Send  for  descriptive  book 


Wire 

Company 


Chicago  •  New  York 


WEATHERPROOF 

RUBBER 

^  COVERED  II  ^ 

SLOW  BURNING 

COPP^WIRE 

PHILLIPS  WIRE  COMPANY 

Division  of  General  Cable  Corporation 
PAWTUCKET.  R.  I. 

. . 


RUBBER— PAPER— CAMBRIC 
INSULATED  CABLES 


SAFETY  CABLE  COMPANY 

Divition  of  General  Cable  Corporation  » 

CHICAGO  NEW  YORK  BOSTON 
SAN  FRANCl*iCO 
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CELORON 

flew  with  the  SOUTHERN  CROSS  »  r 


Generators 
Shriek — Celoron  Gears 


During  those  anxious  hours  when  the 
gallant  Southern  Cross  pitched  down¬ 
ward  in  great  dives  through  depress¬ 
ing  air  currents  and  the  plane’s  speed 
lultiplied,  the  wind-driren  gener¬ 
ators  (built  by  the  Harris  Ekctric 
Company  of  San  Francisco)  told  the 


Through  every  such  crucial  test,  the 
Celoron  Gears  emerged  victorious, 
and  continued  to  deliver  uninter¬ 
rupted,  satisfactory  service  through- 


Some  of  the  other  radio 


Many  Records  Broken 

The  transmitting  and  receiv* 
ing  sets,  built  by  Heintz  & 
Kaufman  of  San  Francisco,  in 
which  Celoron  was  used.  The 
transmitter  is  so  constructed 
that  it  would  actually  work 
effectively  under  water. 

Short-wave  transmission  was 


records  broken  by  this 
equipment  are  as  follows: — 
Reliability  and  constancy  of 
communication. 

Amount  of  check  up  given  to 
a  plane  as  to  its  position  while 
in  flight. 

Freedom  from  trouble  in  spite 
of  extreme,  adverse  climatic 
conditions. 


received  in  San  Francisco 
direct  from  The  Southern 
Cross  the  day  the  plane  landed 
in  Suva,  5,538  miles  away. 


7,300  miles  over  sea.  Through  treacherous 
tropic  storms  and  heat.  Death  stalking  every 
wave.  Four  lives  hanging  upon  a  single,  invis¬ 
ible  thread — a  radio  beam,  guiding  them  to 
security  through  endless  surging  Pacific  wastes. 

For  such  a  task — for  the  positive  assurance 
that  in  spite  of  the  elements,  this  equipment 
would  not  fail  through  faulty  insulation — it 
is  no  wonder  that  Celoron  Insulation  was 
used  in  all  three  of  the  giant  Fokker’s  trans¬ 
mitting  and  receiving  sets. 


It  is  only  natural  that  Celoron  Silent  Gears 
—  strong,  wear -resisting  and  dependable — 
should  have  heen  selected  to  turn  the  generators 
supplying  the  endless  flow  of  vital  energy  to 
the  radio  equipment  and  to  the  plane’s, 
lighting  system. 


THE  CELORON  COMPANY  i 
BRIDGEPORT  -  -  PENNSYLVANU 
In  Canada:  350  Eastern  Avenue,  Toronto 

Celoron  Products  Include: 

Celoron  Molding  Pfnrders;  Impregnated  Fabric  and  Paper 
for  Molding!  Synthetie  Reaine.  Vamiahea  and  Cemenlat 
Laminated  Celoron  aherta,  roda  and  tnbea  for  radio, 
electrical  and  indnatrial  pnrpoaea;  Celoroat  Silent  Geara. 

CELORON 


FREE  EXAMINATION  COUPON 


Everything 
In  Insulation 


Latest 

McGraw-Hill 

Books 


Compounds,  Waxes  &  Paints 
Varnishes  and  Varnished  Materials 
Insulating,  Waterproofing  Cf 
Maintenance  Paints 


wiixox — 

ELECTRIC  HEATING 

472  pagei,  6x9,  159  illuitrttlons,  IS. 00 
A  «ound  and  authoritative  presentation  of  ali  phases  of 
elertrlc  heating,  for  central  station  men.  public  utility  and 
rommerclal  executives,  electric  heating  engineers,  salesmen, 
and  all  those  interested  in  creating  markets  for  either  belt¬ 
ing  apparatus  as  such,  or  the  heat  loads  resulting  from  the 
more  general  use  of  such  apparatus. 


I  MITCHELL-RAND  MFG.  CO.,  17  Vesey  St.,  N.  Y.  | 
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OrSHEE  and  BOFFEY — 

SCIENTinC  PURCHASING 

196  pages,  6x9,  25  Illustrations,  13.00, 

This  hook  presents  the  principles  and  methods  of  modern 
purchasing,  showing  the  contrihutinn  industrial  management 
is  making  to  purchasing.  It  shows  how  progressive  com¬ 
panies  are  seeking  to  lower  production  costs  through  more 
eflictent  purchasing. 

M.XCIXTIRE — 

PRINCIPLES  OF  MECHANICAL 
REFRIGERATION 

iVcio  Second  Edition 

317  pages,  5Hx8,  144  Illustrations,  13.00. 

KIKf'HNER  and  EtiOERS — 

DESCRIPTIVE  GEOMETRY 

183  pages,  6x9,  99  Illustrations,  $2.2%, 

FRARY,  TAYLOR  and  EDVIARDis — 

LABORATORY  GLASS  BLOWING 

A'fir  Second  Edition 

116  pages,  5^x8,  30  illustrations,  $1.50. 

MOYER — 

GASOLINE  AUTOMOBILES 

.Vcic  Third  Edition 

352  pages,  5^x7,  21S  illustrations,  $3.00. 
KNOWLTON — 

PHYSICS  FOR  COLLEGE  STUDENTS 

641  pages,  6x9,  illustrated,  $3.73. 

WENDT — 

FOUNDRY  WORK 

A'np  Second  Edition 

236  pages,  i%iT,  193  Illustrations.  $2.00. 

VALASEK — 

ELEMENTS  OF  OPTICS 

215  pages,  SVkx8,  121  illustrations,  $2.00. 


CLEAN  INSIDE — Made  in  our  own  open  hearth  furnaces,  usinor  the 
latest  and  most  progressive  methods  to  get  good  clean  steel, 

CLEAN  OUTSIDE — Rolled  and  treated  with  utmost  care  to  obtain 
high  quality  and  uniformity  in  all  respects. 

RESULTS— Better  magnetic  performance,  best  die  service. 

Empire  Steel  Corporation,  Mansfield,  O. 

Successors  to  the  Mansfield  Sheet  Ss  Tin  Plate  Co. 


BAKELITE 


I  THE  MATERIAL  OF  A  THOUSAND  USES  | 

I  Molding  Materials;  Laminated  Sheets,  Tubes  and  | 

1  Rods;  Lacquers,  Varnishes  and  Cements.  | 

i  /SV  BAKELITE  CORPORATION  /SV  I 

i  (  )  247  Park  Avenue,  New  York,  N.  Y.  (  i 

I  Chicago  Office  635  West  22nd  Street  Vwii/  = 
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GARFIELD”  INSULATION 

- - N.  “GUMMON 


is  the  standard  and  original  | 
I  ^  Cold  Molded  Insulation,  made  by  the  oldest  | 

I  \  and  largest  producer.  Continuously  im-  | 

-  CfllMMllN  P''°ved  to  meet  increasingly  exacting  re-  I 
I  U' '  V  qiiirements.  I 

I  V  y  GARFIELD  MFG.  CO.  I 

I  Garfield,  N.  J.  | 
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Examine  any  of  these  books 
for  10  days  free. 


McGraw.sHill 


LAVITE  INSULATION 


McGraw-UIII  Book  Co.,  Inc., 

370  Seventh  Avenue,  New  York,  N.  Y'. 

You  may  send  me  on  approval  the  books  listed  below.  I  agree 
to  return  them,  postpaid,  in  ten  days  or  to  remit  for  them  at  that 
time. 


I  m  Combines  High  Dielectric  Strength  | 

I  ^  Wonderful  Heat  Resisting  Qualities  | 

I  I  Great  Mechanical  Strength  | 

I  jlsk  for  Booklet  | 

1  D.  M.  STEWARD  MFG.  CO.  f 

2  Chattanooga,  Tenn.  | 
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HARO  PORCELAIN 

For  Electrical  Specialties 

IMPERIAL  PORCELAIN  WORKS 

TRENTON,  N.  J 


Name  . 

Position  . 

Name  of  Company 
Home  Address  . . . 
City  and  State  . . . 


i>ioDoay  nome  r 

He  reads  the  meter 
just  the  same 


The  “trail  down  the  basement  stairs”  has  been  a 
costly  one  for  Central  Stations.  A  staggering  total 
of  time  is  lost  each  year — and  an  enormous  sum 
of  money  spent  —  in  reaching  inaccessible  meters 
and  in  repeat  calls  for  meter  reading. 

Meter  men  need  no  longer  travel  this .  clattered 
back-stair  trail  if  the  Square  D  Outdoor  Meter  Box 
is  used  in  place  of  basement  installations.  It  en¬ 
tirely  eliminates  the  necessity  of  service  men  enter¬ 
ing  the  home,  and  permits  Central  Stations  to 
arrange  meter  reading  to  suit  their  own  schedule, 
rather  than  the  convenience  of  householders. 

The  Outdoor  Meter  Box  is  a  sturdy  case  of  16- 
gauge  steel,  electrically  welded,  with  double¬ 
strength  window  glass  cemented  in  —  waterproof 
and  weat!“erproof.  The  meter  is  always  accessible 
for  reading,  testing,  setting  or  removal. 


This  new  method  of  mounting  residential  meters  provides 
all  the  security  and  simplicity  of  the  basement  installation- 
plus  important  economies  to  Central  Stations.  It  is  estimated 
that  the  case  will  pay  for  itself  in  one  year,  in  time  saved  as 
against  the  small  initial  cost. 

It  will  pay  public  utility  companies  to  investigate  the  Square 
D  Outdoor  Meter  Box — the  tested  and  proven  product  of 'the 
world’s  foremost  manufacturer  of  safety  switches,  whose 
leadership  is  firmly  established  on  more  than  4,500,000  do¬ 
mestic  and  industrial  installations.  An  inquiry  will  promptly 
bring  complete  information  and  prices. 


SQUARE  D  COMPANY,  DETROIT,  U.  S.  A. 

rACTomcs  ati  dctkoit.  mich.,  raiu.  ino. 

SQUARK  D  COMPAMV,  CANADA,  LTD.',  WALKCRVILLS,  ONTARIO 

BRANCH  OFFICES:  Toronto,  Hontml 


BRANCH  OFFICES:  Dallas.  St.  Louis.  Los  Angeles.  Baltimore.  New  York, 
Atlanta.  Chicago,  Indianapolis.  Cleveland,  Cincinnati,  Philadelphia,  Kansas 
City,  Seattle,  San  Francisco,  Syracuse.  Boston,  Birmingha  i,  Minneapolis, 
Milwaukee,  Buffalo,  Pittsburgh,  Grand  Rapids. 


SQUARE  D  OUTDOOR  METER  BOX 


AssembV  includes  eo-ampere  test  block:  sealing  stud  atbottom  of  box; 
meterboard  of  wood  for  mounting  which  permits  use  of  meters  with 
diflerently  spaced  mounting  holes;  two  heavy  steel  mounting  straps 
welded  to  back  of  box,  offset  to  hold  box  away  from  wall.  Can  be 
furnished  without  test  block  if  desired.  Finished  in  clear  enamel. 


(U4) 


Chicago  In  USA 


Estal)li$licd  18 


riter-.conley  company 

Pittsburgh 


►araOO" 


CELL  STRUCTURES 


built  from 

factory  made  units  afford  the  greatest  saving  in 
time,  money  and  in  convenience.  Let  Us  Show  You. 


1^6CCI6CO|  Incorporated 

I  tVayne,  MIclilKan 

iiiniiiimiimiitiiniiiMiiniMiiiiiiiiiiiiiiiMiiiMiiiiiiiiiiiiiiiMiiiiiiiiMMiiMiiiiiMiMiniiiMiMiiimiiiuMiiiiiiimiiiiimiMiintmMiiimi 


Mule  firYourParticulur  Requirements 

Are  yon  interested  In  seenrinK  sheets  dlstlnetlve  for  nnlform- 
ity,  low  core  losses,  high  permeability  and  exceptional  pnnrh- 
ing  qualities? 

\%'e  maintain,  at  your  ser%-lce,  a  highly  speelallced  depart¬ 
ment  for  the  production  and  betterment  of  Electrical  Steel 
Submit  Your  Inquiries 

THE  NEWPORT  ROLLING  MILL  CO. 

V  NEWPORT,  KENTUCKY.  .  / 


HOTLINE 

MAINTENANCE  TOOLS 

Grounding  Sets  Sprlngless  Clamps 

Fuse  Pullers  Hot  Wire  Cutters 

Catalog  on  ttegueot 

TIP’S  TOOL  CO.,  Incorporated 

335  E.  Main  St.,  Taylorville,  Ill. 


SEND  TODAY 

for  our  Publication  on 

SAFETY 


EFFICIENCY 


in  Electric  Railway  I 
Signals  and  Crossing  Bells  I 


There  is  no  other  “copper 
covered  eteel”  or  "copper 
clad  steel"  made  lit, 
COPPERWELD — bv  th 
Molten  Welding  Process 

IT  CANNOT  RUST 


Non-Rusting 


merican 

JNSVLAnNG 

lUACHINEPOf 

m  C  OJ»f I»A1VY 


^ASIStOS^ 

IPPERWEI 


WIRE — STRAND— RODS 


819  Huntingdon  St. 

Philadelphia  I  irg. 
ennsylvaniaILaJL 


MAIN  OFFICE  A  MILLS — OLASSPOBT,  PA.  = 

SO  Church  St  . New  Tork  129  8.  Jefferson  St..ChlcaKo  tOS  Rialto  Bldg.. San  Frsnelieo  = 
iiiiiiiiiMintiiiiiinMiiiiiiiniiiiiiiiiiitiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiNiiiiiiiiiiiiiinMiiniiiiiiniiiiiiiiiiMtiiMiiiiiiMiiiiiiiiir 


&  Sons 


Mathias 


PLIERS 
BELTS 
TACKLES 
CLIMBERS 
TOOL  BAGS 
WIRE  GRIPS 
SAFETY  STRAPS 
LAG  WRENCHES 
TREE  TRIMMERS 
SLEEVE  TWISTERS 


Since 

1857 


HIGH  TENSION 

PORCEUIN  INSULATORS 

A  QUAUTY  PRODUCT 
pOK  PORCELAIN  INSULATOR  CORP. 
CAMBRIDGE,  OHIO. 


Furnish  permanent,  effective 
grounding  protection. 

Heavy  continuous  copper 
throughout.  All  joints  spot 
welded.  Insure  durability, 
highest  conductivity,  lowest 
resistance  to  ground,  and  amp> 
capacity.  Inexpensive  and 
easily  installed  with  a  post 
hole  auger. 


Write  for  descriptive  literature. 

Paragon  Electric  Co. 

403  So.  Dearborn  St.,  Chicago 


BOWIE  Switches  at  Chelan 


Either  vertical  or  horizontal  mount- 
intr  is  adaptable  to  Bowie  Type  G 
Switches. 


Sixteen  110-kv.  400-ampere,  gang  operated,  Type  G,  Bowie  Switches  are  used  in 
the  outdoor  transformer  station  at  Chelan  Plant  of  The  Washington  Water  Power 
Company.  Vertical  and  horizontal  switches  are  interchangeable. 

BOWIE  SWITCH  COMPANY 

815  Tennessee  St.,  San  Francisco,  Calif. 


ALUMINUM 


STEEL  STRUCTURES 


Electrical 
Conductors, 
Conduit,  Condenser 
Foil;  Paint  Powder,  Etc. 

_  r  a  •  Oliver  Bldg., 

Aluminum  Company  or  America  Pittsburgh,  Penna. 


In  Every 

Commercial 

Form 


Transmission  Lines 


' -  ^  Crystal  Valve  | 

I  Lightning  Arresters  | 

I  The  outstanding  development  in  lightning  | 
I  protective  apparatus.  | 

Electric  Service  Supplies  Co.  I 

,  i:th  &  Cambria  Sta.,  PHILADEU>HT.\ ;  230  So.  1 

Clark  St.,  CHICAGO;  50  Church  St..  NEW  YORK:  1 

_ _  L)’man  Tube  &  Supply  Company.  Ltd.,  Montreal,  = 

I  Toronto.  Vancouver.  1 


To  Meet  Every  Requirement 


AERMOTOR  CO 


Chicago 


-bell- 

cedar  POLES 

■  BUTT  TREATING  ANY  KIND 

BELL  LUMBER  CO.,  Minnea 


GALVANIZE  IT 


NORTHERN 


WESTERN 


We  hare  the  larteit  hot  dip  lob  talvanisinc  plant  | 
and  kettlei  in  the  United  States.  i 

We  have  the  most  modern  equipment  to  do  flrit  = 
class  galvanizing  at  lowest  prices.  Send  prints.  | 

Galtanizei  producU  turnUhed.  = 

JOSEPH  P.  CATTIE  &  BROTHERS  | 

Gaul  A  Lctterly  Sts.,  rhlladrlphia.  Pa.  g 

tTiriTtttTtiiimtnTitininviiHtmmuiiiiiiHiiiiimiiiiiiiiimi!”iiHiii'uuiiiiiMiiiM» 
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Steel  Transmission  Towers, 
Substations, 
Buildings 

LEHIGH  STRUCTURAL  STEEL  CO. 

Allentown,  Pa. 

New  York  Boston  Philadalphi 

_  Washinfton  Miami 


tCiloinasiRualttp  insulators  | 

Manujactured  by  I 

THE  R.  THOMAS  &  SONS  CO.  | 

Lisbon,  Ohio,  U.  S.  A.  | 

New  York  Boston  Chicago  London  I 


X 


-  ■;  . 


LONG  LIFE  ON  THE  LINE 


overhead  lines,  it  does  taster 
and  better  work.  No  spot  is 
inaccessible  to  the  controlled 


Tiere  is  a  Prest-O-Litc  Torch  for 
ry  soldering  or  heating  purpose. 
:tric  light  companies  everywhere 
Prest-O-Lite  equipment  for  field 
allation  and  repair  work  and  in 
shop  as  well.  Most  of  the  larger 
ities  have  standardized  on  Prest- 
4te. 

Lsk  the  Prest'O-Lite  Gas  distrib- 
r  about  this  equipment  or  write 
lirect  for  complete  information. 


IE  PRESTO-LITE  COMPANY,  INC. 
it  of  Union  Carbide  and  Carbon  Corporation 


I  NS  ULrATORS 

Correct  Design. 
Ihe  fbroelain  InsularorGi 


York  Indianapolis  Chicago  San  Francisco 


i 
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INOCX>R 


Increase  Production — Stop  Delays 

Let  ROLLER* SMITH  Circuit  Breakers  Help 

SAFETY  to  I  motor 

{ machine 


ROLLER-SMITH  type 
BSF  Safety  Breaker 
Free  Handle 


is  insured  by  the  ROLLER'SMITH 
Type  ESF  Free  Handle  Safety 
Breaker.  It  is  fully  enclosed.  It 
cannot  be  closed  while  an  overload 
exists.  If  you  want  to  know  how 
it  does  these  things  send  for  Bulletin 
D'580. 


ROLLER-SMITH  Type  ES  SAFETY  BREAKERS 

are  recommended  for  all  applications  where  the  free  handle  Type  ESF 
circuit  breaker  is  not  required.  Offered  in  a  wide  variety  of  styles  and 
capacities. 

Send  for  Bulletin  D'580. 


OLLER 


Electrical  Mea 


MAIN  OFFICE  WORKS 

237  Broadway,  NEW  YORK  Bethlehem,  Penna. 

O/Kett  in  principal  cities  in  U.  S.  A.  and  Canada 
Reprcscntativmt  in  Australia,  Cuba  and  Japan 


ROLLER-SMITH  type 
ES  Safety  Breaker 


June  30, 1928 


CANADIAN  PORCELAIN  CO.,  LTD.,  I  I 

HAMILTON,  ONTARIO,  CANADA  |  | 

Specialixing  |  | 

High  and  Low  Voltage  Insulators  |  | 

I  I 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHii)iii)iiiiiiiiiiiiiiii)iii<MiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiinMmHmnmiii9  = 
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I  Pole  Top  Switches 
I  Disconnecting  Switches 
I  Switching  Equipment  for  Man- 
I  ual  and  Motor  Operation 
I  Outdoor  Substations  i  | 

I  Bus  Supports,  Choke  Coils  M 

I  for  Indoor  and  Out*  I '  s  H 
I  door  Service  T  9* 

I  Switchboard  Fittings  I  Q* 

I  Copper  Fittings  ^ 

I  Control  I 

I  Switches 


/opp  InsuIatorCo  Jnc  Jel^^I/Y  [  | 


i  Trade  Mark  i 

;iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiic 


ELECTRIC  POWER  EQUIPMENT  CORP, 
412-20  N.  18th  St.,  Philadlepbia,  Pa. 
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. . . mill . . . mil . . . . . .  M"" . . . . . miiiim . . . . . . 


BUS  SUPPORTS 


e  Champion  Switch  Company 

. . . . . 


R«LE.  FRANKLIN 


STANDARD  UNDERGROUND  CABLE  CO. 
Divigion  of  General  Cable  Corp. 
Pittsburfh,  Pa. 

Manufacturers  of 

Electric  Wires,  Cables,  Accessories. 


aaitwAT  •  motfSTaiAL  EmeiNname  co.,  eaasMsatme,  va. 

District  Offices 

Boston  Pitttburih  St.  Louit  CteveUnd 

ilcw  York  Philadelphia  Chicafo  Cncinnah  Charlotte 


/ 
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What  is  it  costing  YOU 

to  be  without 

the  STANDARD? 

— it  costs  far  less  to  get  it 
— and  nothing  at  all  to  see  it 
for  10  days! 

It  will  pay  you  well  to  lee  and  examine 
till*  mwlem  electrical  handbook  FREE 
for  ten  dayi.  You  have  a  dally  need 
for  It  because  it  will  help  on  every  poi- 
sllile  problem  that  may  come  up  In 
your  dally  work.  Over  6*  specialista, 
each  an  authority  In  their  respective 
fleldi,  have  civen  their  best  to  this 
book. 

Standard  Handbook 
FOR 

Electrical  Elngineers 

riftk  Bdition 

tlS7  popes.  Ifestiblo,  thmnb- 

indexed,  Uluttrated, 
tt.OO  postpaid 

'T'HB  Handbook  tares  time,  trouble. 
*  worry,  bother — and  money.  The 
tablet,  formulas,  descriptions  of  meth¬ 
ods  and  equipment,  explanations  of 
principles,  and  other  electrical  engi- 
neering  data  are  used  day  in  and  day 
out — it  meant  something  to  have  them 
in  convenient  foriq,  easy  to  get  at 
quickly. 

The  book  it  ot  such  constant  value 
that  it  is  considered  an  essential  part 
of  an  engineer's  equipment — some¬ 
thing  every  engineer  has — or  should 
have. 

If  the  Standard  It  not  on  your  desk, 
tend  the  coupon  fur  a  ten-day  free 
examination  copy. 


-.r  •  f 


on  t  Overlook 

Opportunities 


I  Men  who  regularly  keep  | 

I  in  touch  with  the  market  | 

I  through  other  channels  § 

I  often  overlook  the  many  | 

I  I  FREE  EXAMINATION  COUPON  [  j  |  Opportunities  that  are  | 

I  !  Mctiraw-HIll  Book  Company,  Inc.,  370  Seventh  Ave.,  New  York.  !  |  |  tO  be  fOUncl  ill  the  | 

I  !  Oentlemen;  Send  me  for  ten  days'  free  examination  THE  STAND.\RD  *'11  1 

I  ;  HANDBOOK,  Fifth  Edition,  f6.00.  postpaid,  i  agree  to  return  the  book,  a  I  §  I 

i  S  postpaid,  in  tan  days,  or  to  remit  fur  it  then.  Si  1  ^  1 

n  sr  Addr.;c.v.v.-.v.-.v.v.\\v.-.v.-.-.\-.-.v.v.-\-.-.\^^^^  If  I  Searchlight  Section  1 

£  ■  City  . State  .  Sis  —  s 

i  J  Position  .  j|  I  For  Every  Business  Want  1 

:  a  Company  .  a=  i  = 

I  S  (Book$  scat  on  apprnral  to  rrtail  euttomeri  in  Ike  Vnited  Stales  and  Canada  Si  i  ^^Thttik  ^ElARCHLIGHT  i 

1  . . . .  |  |  0158  f 
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THE  BABCOCK  &  WILCOX  COMPANY 


Builders  since  1868  of 
Water  Tube  Boilers 
of  continuing  reliability 

BRANCH  OFFICES 
Atlanta,  Candler  Building: 

Boston,  80  Federal  Street 
Chicaoo,  Marquette  Building: 
Cincinnati,  Traction  Building 
Clbvbland,  Guardian  Building 
Dallas,  Texas,  Magnolia  Building 
Denver,  444  Seventeenth  Street 
Detroit,  Ford  Building 
Houston,  Texas,  Electric  Building 
Los  Angeles,  Central  Building 


85  Liberty  Street,  New  York 

Makers  of  Steam  Superheaters 
since  1898  and  of  Chain  Grate 
Stokers  since  1893 


WORKS 
Bayonne,  N.  J. 
Barberton,  Ohio 


BRANCH  OFFICES 
New  Orleans,  344  Camp  Street 
Philadelphia,  Packard  Building 
Phoenix,  Ariz.,  Heard  Building 
Pittsburgh,  Farmers  Deposit  Bank  Building 
Portland,  Orb.,  Failing  Building: 

Salt  Dakb  City,  Kearns  Building 

San  Francisco,  Sheldon  Building 

Seattle,  L.  C.  Smith  Building 

Honolulu,  T.  H.,  Castle  &  Cooke  Building 

Havana,  Cuba,  Calle  de  Aguiar  104 

San  Juan,  Porto  Rico,  Royal  Bank  Building 


. . . 


Surface  Condensers,  Jet  Condensers,  Barometric  Condensers,  Leach 
Fracto  Control  Condensers,  Oif  Vapor  Condensers  for  High  Vacuum 
LHstillation,  Heat  Exchangers,  Sand  Separators,  Radojet  Air  Pumps  fur 
vacua  up  to  29.95  inches.  Forced  and  Natural  Draft  Cooling  Towers. 

C.  H.  WHEELER  MANUFACTURING  COMPANY 
19th  St.,  Lehigh  and  Sedgley  Aves.  Philadelphia,  Pa. 

CH.  WHEELER  erPHILADELPHIA 


i  DETROIT  ELECTRIC  FURNACES 

i 

I  Build  Power  Business 

I  for 

I  THE  CENTRAL  STATION 

I  Ldt  UM  help  inertaam  your  roumnut 

I  Detroit  Electric  Furnace  Co. 

I  82S  W.  Elizabeth  St.,  DETROIT 


h'lmiHiiiiiiimiiiiimmiiiuiiMiMMimiMMMmiiiiiiiiiimmiiiiiiiiimiiiiiiiiwiiimiiiimtHHmiinmiiiiiiiimiiitmiiiiiMMiiiimiiiiilk 
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— an  accepted  protec-  I 
dve  coating  for  hot  | 
water  and  steam  | 
surfaces  of  boiler  | 
plant  equipment.  | 

Write  tor  Bulletin  I 

I  The  DAMPNEY  CO.  OF  AMERICA,  Hyde  Park,  Mass.  1 
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Nothing  experimental 

about  this  EDGE  MOOR 

Bent  TtJBE;  Boiler 


T^ERE  is  nothing  new  about  the 
Edge  Moor  Bent  Tube  Boiler, 
except  its  introduction  to  the  general 


Fourteen  years  ago,  we  designed  and 
built  the  first  Edge  Moor  Bent  Tube 
Boiler.  This  boiler  was  put  into  ser- 
vice  in  our  own  shops.  For  eight  years 
it  carried  its  share  of  the  shop  load 
satisfactorily  and  economically.  Then 
it  was  rebuilt  in  connection  with  the 
development  of  the  Edge  Moor  Single 
Pass  Boiler.  It  is  still  in  service. 

The  Edge  Moor  Bent  Tube  Boiler 
illustrated  on  this  page  is  the  result  of 
our  experience  with  its  predecessor 
and  with  the  Single  Pass  Boiler.  Its 
design  incorporates  the  features  that 
have  proved  most  desirable  in  fifteen 
years  of  successful  operation — plus  the 
refinements  and  improvements  sug' 
gested  by  practical  experience. 

The  construction  of  drums  and  tubes 
in  the  Bent  Tube  Boiler  is  similar  to 
that  of  the  steamer  section  of  the 
Single  Pass  Boiler,  which  has  made  an 
excellent  record  in  central  station  ser> 
vice.  There  is  no  part  of  the  Bent  Tube 
Boiler  that  is  radical  and  untried.  It 
is  soundly  designed  and  soundly  built. 


Edge  Moor  Boilers  include  a  type 
and  size  for  every  service  from 
the  largest  central  station  to  the 
small  industrial  plant. 


dacad  laio  ••pa> 
»(■  forgad  ttMl 
ktadar. 


BoUm  tnpport- 
•  d  oa  •(••I 
framework,  ia> 
dapaadrataf 
brickwork. 


Ample  space 

proWded  (or  ia- 
ctallailoa  o( 
saperheater. 


Tubes  ia  first 
pats  elotely 
spaced,  fiviag< 
high  rate  of 
heat  transfer. 


Furnace  can  be 
arranged  for 
any  condition 
offiriagdetired. 


Edge  Moor  Iron  Company 

Established  1868 


EDGE  MOOR,  DELAWARE 

Npw  York  Chicago  St.  Paul  Loa  Angelec  Charlotta 


Every  tube  is  removable  with< 
out  disturbing  any  other  tube. 


HKmmTTrTfriiiiMllllir* 


WHEN  governor  problems  arise 
our  comprehensive  experience 
will  be  of  value  to  you.  “Write  for 
Catalogue  M.” 


w?  EXTEND  the 

facilities  of  our  or¬ 
ganization  to  those  desir¬ 
ing  information  or  re¬ 
ports  on  companies  with 
which  we  are  identified. 


WOODWARD  GOVERNOR  CO.,  Rockford,  Ill. 


WATER  WHEEL 


iGCAUSE  of  the  \uiUBual  variety  of  facilities  re- 
(  quired  in  a  plant  of  this  type,  Newport  News 


builds  as  painstaking'ly  on  small' works  as  on  the 
greatest  power  projects.  We  solicit  inquiry  from 
engineers  building  small  as  well  as  large  hydro-elec* 
trie  developments. 


Newport  News  Shipbuilding  and  Drydock  Co. 
Newport  News,  Va.  New  York,  %33  Broadway 


Electric  Bond  and  Share 
Company 

{Incorporated  in  1905) 

Paid-Up  Capital  and  Surplus,  $115,000,000 

Two  Rector  Street  New  York 


^«HllimrtTtnrTtT!jTTtr 


80,000  Hpv  for  Sao  Paulo,  Brazil 

Two  40,000  Hp.  Pelton  double  overhang  impulse 
turbines,  the  largest  of  their  kind  yet  installed,  have 
recently  been  placed  in  operation  in  the  Serra 
plant  of  the  Sao  Paulo  Tramway,  Light  &  Power 
Co.,  near  Sao  Paulo,  Brazil.  Each  unit  was  fur¬ 
nished  complete  with  shaft,  bearings,  governors, 
gate  valves  and  oil  pressure  equipment  designed 
and  built  in  our  San  Francisco  works. 

THE  PELTON  WATER  WHEEL  COMPANY 

Hydraulic  Engineers 

2993  Nineteenth  St.,  San  Francisco  100  Broadway,  New  York 


fiimilllinHitfi 


WASHERS— That’s  Us 


TIME 

SWITCHES 


i  Brass,  Steel  and  Copper  Washers  | 

I  Flat,  Bevelled  or  Countersunk  | 

I  Special  Sizes  and  Shapes  | 

I  Prompt  Deliveries  Let  us  have  your  inquiry  | 

I  Massachusetts  Machine  Shop,  Inc.  | 

I  817  Albany  St.,  Boston,  Mass.  | 

=  IIIIIIMIIIIIIIMIIIinillllMllinillllllllllllMlinilllllllllllllllllllllllllMIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIMIIIIIMIIIIIIIIIIIIII.T 
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I  Single  pole — two  and  three-pole. 

I  All  capacities  up  to  30  amps. 

I  All  voltages  up  to  600  volts. 

I  With  electrically  wound  escapement 

I  clock  movement  having  mechanical  run- 

ning  reserve  of  approximately  3  days. 

Furnished  upon  request  with  ASTRONOMT- 
CAL  DIAL  and  with  Sunday  cutout  attach- 
nient. 

§  Type  WA/ZDw  Time  ■  n  '  — — 

=  iwlt«h  Oinglf.  *-  inJ  _  .  _  _ 

I  LANDIS  8C  GYR,  INC. 

I  dsyi  running  reierv*  HERBERT  NEHLS,  V.  P.  and  Qen.  Mgr. 

^  nertri)  104th  Fifth  Ave.,  New  York  | 


TYPES  AND  SIZES  IN  AH 

\  BEARINGS 


THE  |i«>ST COMPLETE  LINE  OF 

'  -  BALL  .  / 


>  /  EQUIPMENT 
IliNEW  BRITAIN,  CONN. 


TRANSMISSION  > 
t^THE  ^NIR  BEARING  CO. 


June  30, 1928 
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CDNTINUOU! 

FLOOR 

ik^mmiKir 

n 

1 

WHAT  IT  IS 


A  trussed  structure  of 
steel  bars,  continuous 
in  every  direction, 
anchored  and  embedded 
flush  with  the  surface  of 
a  floor  of  concrete, 
mastic,  asphalt  or  com¬ 
position  —  not  a  mere 
grouping  of  independent 
unconnected  panels,  but 
a  unified  assembly  of 
sections  united  in  a  con- 
tinous  structure  by  the 
“Streamline”  lapped 
joint. 


WHAT  IT  DOES 


m 


Protects  a  floor  against 
shock  of  falling  loads 
and  grinding  wear  of 
rolling  loads — prevents 
unsightly  breaks  and 
patches —  eliminates 
lopsened,  upended  pan¬ 
els  or  bars — assures  an 
even,  regular  surface  for 
foot  or  truck  traffic — 
minimizes  cracks  and 
breaks — reduces  floor 
up- keep  to  a  negligible 
figure.  —  Write  for 
Bulletin  K-4. 


V? 

C- 
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Irving  Iron  Works  Co. 

long  Island  City.  N.Y.  C.S.A. 

Established  in  1902 
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472  pages 
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130  illustrations 
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All  you  want  to^know  about 
electric  heating  —  theory; 
practice;  economics —  . 

A  BOOK  that  covers  the  field  of 
electric  heating  in  general — its 
efficiency  as  compared  with  fuel  heat; 
the  desirability  from  the  standpoint 
of  the  central  station  in  creating  a 
heavier  load,  etc. — and  a  detailed  sur¬ 
vey  of  the  various  types  of  electric 
heating  apparatus,  their  operating 
characteristics,  the  kind  of  load  they 
create,  etc.,  etc. 

Published  May,  1928 

ELECTRIC 

HEATING 

By  Edgar  A.  Wilcox, 
CONSULTING  ENGINEER 

Attention  is  directed  to  the  merits  and 
limitations  ol  both  electric  and  fuel 
heat  and  to  the  processes  to  which  either 
may  be  applied. 

DESION  data  are  included  to  ruide  the 
reader  unfamiliar  with  the  field  of 
electric  heatlna  and  to  convey  a  better  gen¬ 
eral  understanding  of  the  different  types  of 
apparatus. 

SEVERAL  chapters  are  devoted  to  funda¬ 
mentals  of  heat,  electricity,  temperature 
control,  thermal  insulation,  etc.  Most  of 
the  data  in  the  other  chapters  has  been  as¬ 
sembled  from  enrineerinr  society  reports, 
trade  journals,  government  publications, 
and  from  the  author's  twenty  years  experi¬ 
ence  with  different  phases  of  the  subjects 
discussed. 

Typical  of  the  type  of  topics  covered 

— Relatlre  cost  of  fuel  and  electric  beat; 

—Heat  flow  throush  materiaU'; 

— ^iealrabillty  of  good  load  factor; 

— Nlckel-ebromlum  realitor  calculatloni ; 

—Electric  conveyor  bread  ovene; 

—Water  heater  loads; 

—Construction  of  electrically  heated  buildings; 
—Varnish  drying  ovens; 

—Electric  annealing  furnaces; 

—Iron-  steel-  and  brass-melting  furnaces; 
—Electric  ore  smelters; 

—The  automatic  arc  seam-welding  machine; 

—The  advantage  of  electric  steam  boilers; 
—Electric  laundry  and  clothing  manufacturers  irons ; 
— Fusion  pyrometery; 

— Heater  transfer  calculations; 

—Etc.  etc. 


Sec  for  yourself  what  this  new  book  has  in  it  for  you.  Use  it  in  your 
work  for  ten  days  before  deciding  whether  or  not  you  will  work  with  it 
for  good.  Fill  in  and  nutil  the  coupon  NOWl 


I  McGrawsHill  I 


FREE  EXAMINATION  COUPON 


I  McOraw-HiU  Book  Oo^  Ino.,  870  Seventh  Avenne,  New  York.  S 

S  You  may  send  me  on  10  days’  approval  Wilcoi  ELECTRIC  HEATINQ.  $5.00  S 

■  nM.  postpaid.  I  agree  to  remit  for  the  book  or  to  return  it  postpaid  within  ■ 

a  10  days  of  receipt.  (To  secure  books  on  approval  write  plainly  and  All  in  all  ■ 

8  lines.)  ■ 

I  Name  .  • 

*  • 

•  Home  Addrers  .  S 

■  .  ■ 

■  City  cad  State . . .  S 

J  ■ 

S  Name  of  Company  .  • 

■  3 

•  Occupation  . S 

■  (Books  sent  on  approval  to  retail  purchasers  in  U.  S.  and  Canada  only.)  ! 

:  w.  0-3e-t8  8 
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I  THEY  MUST  1 
I  HT!  I 


A  BRUSH  has 
got  to  fit  the 
motor  as  exactly 
as  a  watch  must  fit 
the  case.  That’s 
why  we  stock  no 
brushes.  There’s 
no  rack  of  ready  made  brushes  in  our 
shop.  Every  order  is  made — tailor 
made  to  suit  the  exacting  requirement 
of  the  motors  in  question. 

If  you’ve  not  used  USG  brushes  you’ve 
not  become  acquainted  with  real 
brushes. 

fF rite  for  catalog  and  specification  sheet. 
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I  United  States  Graphite  Co.  f 

I  Saginaw,  Michigan  | 

TillllllllllllinillllMMtllllllllMMItllllllllllllllllllllllllllllllllllllllllllinillinillllllllllMlltlllllllllllllllilllllllMIHIIItllMlllllllltllltUIIIIln 
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I  SUNDH  Control 


For  A.G. 
or  D.G. 


Automatic  Starters  Elevator  Control 
Manual  Starters  Fire  Pump  Control 

Speed  Regulators  Pressure  Regulators 

Machine  Tool  Control 
Magnet  Operated  Switches 
Valves,  Magnet  Operated 
Transfer  Switches.  Automatic 
Float  Switches.  Push  Button  Switches, 
and  Accessories 


SUNDH  ELECTRIC  CO. 

Parkhurst  St.  &  Ave.  C.,  Newark,  N.  A 

Branch  Offteei  or  Salet  Hopreoentati'cei  in 
Prineipal  Ciiiet 
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I  p  Complete  .  ^ 

I  UNE  OF  AUTOMATIC  Uu^  ylWj  I 
STARTERS  FOR  THE  ,  .  . >  tUC  i 

I  industrial  PLANT  IndusirialConirollerLa  i 

i  (Writ*  for  Catolod )  s 
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CUTLER^HAMMER  | 

IrtUusirtal  Effictmney  Dmpantts  on  Eltctrical  Control'  s 

The  CUTLER-HAMMER  Mfg.  Co.  I 

Pionmer  Manufaeturara  of  Elaetric  Control  Apparatua  i 

1212  St.  Paul  Ave.,  Milwaukee,  Wisconsin.  | 
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lyi  Horse  Power  Century  Type  SC  Vertical 
Squirrel  Cage  Induction  3  and  2  Phase  Motor 


Vertical  Motors 


Century  Type  SC  Vertical  Squirrel  Cage  Induction 
3  and  2  Phase  Motors  are  built  for  either  ring  or 
tripod  mounting.  The  mountings  are  interchangeable 
on  the  motor.. .The  ring-mounted  motor  is  especially 
desirable  where  compactness  is  necessary. .  .  .The 
tripod -mounted  motor  permits  accessibility  to  the 
shaft,  packing  glands,  etc.,  of  the  driven  apparatus. 

These  motors  are  regularly  equipped  with  ball  bear¬ 
ings  and  oil  lubrication . . .  .Their  desirable  operating 
characteristics  and  physical  adaptability  make  them 
especially  suitable  for  agitators,  extractors,  sump 
pumps  and  similar  apparatus. 

Built  in  standard  sizes  from  to  100  horse  power. 


The  armature*  of 
Century  Type  SC 
Vertical  Sttuirrel 
Came  Induction  3 
ana2  Phase  Motors 
are  practically  ituie- 
structible.  They  are 
thoroughly  ventiia* 
ted  —  temperature 
rise  not  more  than 
4^  Centigrade. 


CENTURY  ELECTRIC  COMPANY 

1806  Pine  St.  St.  Louis,  Mo. 

33  Stock  Points  in  the  United  States  and  More  Than  SO  Outside  Thereof 
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FOR 

BUYING  AND 
SPECIFYING 
DATA  ON- 


Boilers 

Engines 

Turbines 

Generators 

Motors 

Transformers 

Large  Capacity 
Batteries 

Switchboards 

Panelboard 
^  Instruments 

L  Switches 

^  Circuit  Breakers 
Controllers 
Heating  Units 
Poles 
Towers 
Crossarms 

Transmission  and  Dis¬ 
tribution  Equipment 

Street  Lamp  Posts 
Wire 
Cable 
Cord 

Wiring  Devices 
Signaling  Systems 
Speed  Reducers 
Couplings 
etc. 


Catalogs 


^^LOOK  IT  UP 
FIRST^^ 

IN  YOUR 
ELECTRICAL 
ENGINEERING 
CATALOG 


all  together 
in  1  indexed  binder 
for  your  handy  reference 
in  buying  and  specifying 


rvice 


filed  and  indexed  for  convenient  usage 
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The  easiest  brake  to  install. 

The  most  convenient  brake  to  adjust. 
The  brake  having  lowest  upkeep  cost 


Strong  statements^ 
but  easy  to  prove. 


Write  for  Bulletin  1004 


THE  ELECTRIC  CONTROLLER  &  MFXS.  CO. 

1  NEW  YORK-50  CHURCH  ST.  CLEVELAND, OHIO  imADBLIflU-Wni«SPO«BU)G.| 
'  CHICAGO-CONWAY  BLDG.  .  .  PITTSBCRGH-OLIVCR  BLDG.  I 

DBTROIT-OIME  BANK  BLOG.  LOS  ANGELES- SH2  E.  THIRD  ST  SAN  FRANCMCO-CALL  BUILDING 
BIRMINGHAM-BROWN-MARXBLDG  SAlTUKECmr-228SaW.TEMPLE  MONTREAL- DRUMMOND  BLDG 
CINCINNATI-PHWnOHALBMKB^  TORONTO-REFORD  BLDG  TUL.SiV-2l7EARCHERSL 


savjiitncL 


ZOBELL 

ELECTRIC 

MOTORS 


IkCirGone'  GirGoit  &usfies 


Leadership  is  recog¬ 
nized  because  of  its 
superiority.  “Le 
Carbone”  carbon 
brushes  are  outstand¬ 
ing  leaders  in  the  field 
today.  Why?  They 
fulfill  the  exacting  de¬ 
mands  that  modern 
service  requires.  Their 
performance  and  dur¬ 
ability  is  not  to  be  dis¬ 
puted.  The  leadership 
of  “Le  Carbone”  car¬ 
bon  brushes  is  recog¬ 
nized  everywhere.  Let 
our  engineers  show  you 
why. 


A^pIE  HEAD  (f  tiuUNE 


W.  J.  JEANDRON 

Factory  Terminal  Bldg.,  Fifteenth  Street,  Hoboken,  N.  J. 

rUtfthiirKh  Offlrr;  A34  H’abanh  BIdK.  San  FranrUro  Office:  A25  Marke*  Street.  rhirago  Office:  lOiS?  Monadnock  Block 
Canadian  Diatributora:  Lj-man  Tube  &  Supply  Co.,  Ltd.,  Montreal  and  Toronto 


'electric 

Motor 

Control 


Exceptionally  eflBcient  application  of  advanced  design 
and  structural  features  in  all  types  of  electric  motors 
up  to  10  H.P.  has  resulted  In  world  wide  distribution  of 
devices  thus  motored  and  noteworthy  records  on  serv¬ 
ice  requirements  and  operating  costs. 


Write  for 
Bulletin 


MARBLE-CARD  MOTORS  | 

Bearing  Motors  ot  the  S 
i  medium  commercial  sizes.  D.  C.  machines  up  I 

=  ^  'BP.  ^with  Commutating:  Poles.  Get  i 

^  Machines  op  to  75  BP.  All  standard 

speeds  and  voltaees.  Get  Uolletlii  No.  300. 

=  Bpeetal  •nsrktnet  built  to  meet  pour  nee4i 

i  full  Petatli  ekeertullp  lupplied.  fVrtto  | 

i  Marble-Card  Electric  Company  I 

I  Gladstone.  Mich.  | 

iHiHiimiiniiiiiiiiiiiiHiiiMiiiniiiiiiiiiiiiminiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiMiiiiiiiiiiiiiiiiii . . 


Superior  I  to  5  H.P.  motors.  D.C.  or  A.C„ 
built  on  a  sectionalized  plan.  Can  be  used 
for  special  applications  without  ezeesaive 
developing  coat.  Bertie  for  Bulletin. 

Zobell  Electric  Motor  Corp.,  Garwood.  N.J. 


al 

Explosion  Pro 

of 

1 

1 

;a  better  motor: 

II  COMPANY 


ELECTRIC  i| 


'A  good  machine  with  a  poor  motor  cannot  lone 
remain  a  good  one.  If  you  want  a  dependable 
machine,  make  sure  it  is  equipped  with  a  Repul¬ 
sion-Induction  motor  that  has  a  good  temperature 
rating  and  liberal-sized  ball  bearings  throughout. 


^  I  HUS  recommends  Mr.  E.  J.  Hayne  of  The  American 
-llL  Floor  Surfacing  Machine  Co.  And  this  manufacturer 
uses  Peerless  Motors  in  American  Floor  Machines,  even 
though  cheaper  motors  can  he  bought.  ^'Because,”  con¬ 
tinues  Mr.  Hayne,  "without  especially  good  motors 
American  Machines  could  never  have  established  their 
reputation  for  exceptionally  long  life  and  exceptional 
capacity.”  For  Peerless  buyers  know  that  Peerless  Motors 
are  built  up  to  a  standard,  not  down  to  a  price. 

An  Engineering  Department  at  Your  Service 

Peerless  Motors  include  Repulsion-Induction,  polyphase  and  D.  C. 
types  in  fractional  up  to  10  horse  power.  And  Peerless  Engineers  are 
prepared  to  design  a  motor  for  your  equipment  that  will  first  give 
the  user  better  service  and  second  be  acceptable  to  the  public  utility 
company  from  the  standpoint  of  starting  characteristics. 


THE  PEERLESS  ELECTRIC  COMPANY 

Main  Office  and  Works  *  WARREN,  OHIO 
Branches:  New  York,  Philadelphia,  Detroit,  Chicago 
Reprmmuuivt*  in  All  Principal  Cities 


Just  issued 

The  netv  Peerless  Re¬ 
pulsion  •  Induction 
Motor  Bulletin  is  now 
ready  hr  you.  Wrise 
for  a  free  copy. 
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5  Big 
Helps  to 
the  Big  Pay 
Job! 


I  0  TUMBLER  TYPE  SWITCHES  | 

I  Surface  Type — for  starting  all  kinds  I 

I  of  single  phase  fractional  H.  P.  I 

Motors  or  for  use  in  connection  with  | 
heavy  duty  lighting  circuits.  | 

Ratinir  (  125  V — 30  Amp.  I 

%  HP.  }  260  V— 20  Amp.  g 

I  Send  for  Bulletin  No.  7  lieting  our  = 

5  ^  No.  3221  complete  line  of  Safety  Switches  i 

I  '  and  Panel  Boards  1 

I  THE  TRUMBULL  ELECTRIC  MFC.  CO.  | 

I  t  Plainville,  Ccnn.  I 


Chiragn 

Philadelphia 


San  Franrla-xi 
Atlanva 


Boston 

Ludlow 


This  library  contains  the  largest  collection  of  practical 
methods  for  electrical  repair  and  maintenance  men  ever 
put  together  in  book  form.  Here'  you  will^  find  the  best 
modern  practice  in  repair  work.  The  authors  have  drawn 
not  only  from  their  own  e.xtensive  e.xperience,  but  from  the 
experience  of  electrical  repairmen  in  large  and  small  repair 
shops  and  manufacturing  plants  throughout  the  country. 

Electrical 

Maintenance  and  Repair 

5  volumes — 1810  pages — 1756  pictures  and  diagrams 

The  five  books  in  this  library  discuss  actual  repair  jobs  and 
show  you  step  by  step  what  to  do  when  anything  goes  wrong. 

They  show  you  how  to  locate  and  remedy  motor  and  gen¬ 
erator  troubles. 

They  show  you  how  to  reconnect  motors  to  meet  any  condi¬ 
tion  of  voltage,  phase,  frequency  and  speed. 

They  give  you  suggestions  for  preventing  electrical  machin¬ 
ery  troubles. 

They  cover  fully  the  rewinding  of  motors. 

They  present  information  that  will  help  you  get  better  service 
out  of  your  electrical  equipment. 

They  give  you  tables,  data,  kinks  and  diagrams  that  you  will 
find  of  priceless  value  every  day  on  every  job. 

Every  maintenance  and  repair  man  needs  them 

Evrry  man  TOnoerned  with  the  rare  and  repair  of  eleetrieal  maehinery 
should  have  these  praeth’al  books.  Every  one  of  the  live  volumes  is 
jammed  to  the  rovers  with  sound,  how-to-do-it  information — the  kind 
you  have  to  have  when  anything  (roes  wron(t.  , 

The  books  contain  hundrerls  of  photographs,  diagrams  and  tables,  which 
show  you  how  to  gro  about  it  to  make  an  effective  repair  job.  There  arc 
wirinir  diairrams  coveriinr  A.C.  and  D.C.  (renerators.  feeders,  transformers, 
potential  reirulators,  synchronous  converters,  batteries  and  boosters,  sub¬ 
stations,  lamp  mechanism  r-onnections.  rheostats  and  controllers,  liirhtningr 
arresters,  automobile  switches,  railway  controllers,  etc. 

Frre  examination — no  money  down — small  monthly 
payments — and  a  great  book  FREE! 

t^UI  in  and  mall  the  coupon  attached  and  we  will  send  you  the  entire  set 
of  live  volumes  for  ten  days’  Free  Examination.  Vie  take  all  the  risk — 
pay  all  chargres. 

You  assume  no  obligtation — you  pay  nothing:  unless  you  decide  to  keep 
the  hooks.  Then  $1.00  in  ten  days  and  the  balance  at  the  rate  of  $2.00 
a  month.  Upon  receipt  of  .vour  first  payment  we  will  send  you  a  free 
lopy  of  Braymer  and  Roe's  Repair  Shop  Diaarams. 


MeOraw-HUl  Book  Co.,  Ine.,  370  Seventh  Ave.,  New  York. 
Gentlemen: — Send  me  the  New  Library  of  Eleetrieal  Maintenanee 
and  Repair,  all  charpes  prepaid  for  10  days'  Free  Examination.  If-, 
Batisfa<'tory  I  wilt  send  $1.00  in  ten  days  and  $2.00  a  month  until 
$16.00  has  been  paid.  In  not  wanted  I  will  return,  ftpon  receipt 
of  m.v  first  payment  .vou  are  to  send  me  a  free  copy  of  Braymer  and 
Roe's  Repair  Shop  Diagrrams. 

S  (IMPORTANT — Write  plainly  and  fill  in  all  lines.) 
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Home  Address  . . . 

Cit.v  and  State  . ;...., . 

Name  of  Company  . 

Occupation  .  W-6-30-28 


'  J%.\ 

I  indicators 

TANNER 


ENGINEERING 
COMPANY  INC 

RAWBONST  AMO  NELSON  AVE. 
LONG  I8LAN0CITV.  N-V 
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I  i  j 

=  T«n  Standard^izos  Idoto  241bosC^*city  i 

^  Most  Rapid  and  efficient  for  makino  = 

JBEScWTV  Tool  Steels,  Anor  Steela,  Ebraine  Steels  I 
i  Steel  CastlnM,  MaDsable  Iron,  Grey  Iron  i 

=  Carlnde,  Ferro-AUoye  etc.  5 

i  PnrSBUBGHIlECIiaCFUIQlAIXCOIlPOKATiaH  i 

I  RoTBox  llHr  PITTSHUltBH.  I 
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I  ERIE.  PA  I 

S  MOTORS.  ALTERNATORS.  GENERATORS.  MOTOR  GENERATOR  i 
I  SETS.  TRANSFORMERS.  ARC  WELDING  EQUIPMTINT  i 

=  Saieg  Offleei;  Buffalo.  Chicago,  Clevelgnd.  Detroit,  Erie,  Nev  York,  Philadelphia  § 
i  Pittiburgh  I 

S  Bales  Agene  es;  Akron,  Boiton,  Cincinnati,  Indtanapolli,  Einssi  City,  St.  Louli.  I 
5  Tmv.  N.  T  = 

. . . . . . . 
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STAR 

Ball  Bearing  Motors 

Direct  and  Altemstint  Carrent  bd  ts  Ti  bp.  AIm 
geoerstori  and  alternatori  In  horltontal  tod  eertletl 
tynea,  and  motor  generator  leta.  We  build  motore 
to  meet  your  requirement!,  iit  fer  mere  dais. 

Star  Electric  Motor  Co. 

Miller  St.  and  N.  J.  R.  R.  Ava., 

^  Newark,  N.  J. 

.TntmiiiiMiiiiiiiinMiiiiiiiiiiiiiiiiiimiiiniiiiiiiiiiiiiiiiiHiii'MiniitiiiiiniiiiiiiiiiiiiiiiiiiiiiiiMininiiiKiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiii 
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Only  reliable  products 
can  be  continuously 
advertised 


.MiiMUiiiuiiiiiiiiiiiiiiuiiiiiiiiiniimiiiiiits 
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Domestic  now 


manu 


So  keen  is  competition  in  the  marketing 
of  portable  electric  appliances,  that  any 
highly  successful  organization  must  con¬ 
centrate  vigorously  on  the  selling  end  of 
its  business.  Manufacture^  in  manv  cases, 
may  be  an  undesirable — and  unprofitable — 
burden,  involving  heavy  overhead  and 
expense. 

This  is  particularly  true  where  the  appli¬ 
ance  is  80%  to  90%  motor,  and  where  the 
separate  manufacture  of  motor  and  appli¬ 
ance  means  duplication  of  assembly,  ins|^c- 
tion,  packing  and  shipping  costs. 

Domestic  Electric,  through  its  new  depart¬ 
ments  of  Appliance  Design  and  Appliance 
Manufacture,  can  most  advantageously 
serve  such  organizations.  There  is  a  direct 
saving  in  production  cost,  and  higher 
standards  of  operating  efficiency  are  also 
assured,  where  both  appliance  and  motor 


are  engineered  and  built  as  a  unit,  by  an 
organization  that  has  devoted  many  years 
exclusively  to  the  application  of  fractional 
horsepower  motors  to  household  and  in¬ 
dustrial  appliances. 

With  our  new  facilities,  we  are  prepared 
not  only  to  design  certain  m>es  of  appli¬ 
ance  from  "the  idea”  to  the  finished  prod¬ 
uct,  but  to  re-design  existing  models — and 
to  manufacture  and  assemble  motor  and 
appliance,  packed  and  ready  for  shipment. 

In  actual  operation.  Domestic  will  continue 
to  function  as  a  department  of  the  businesses 
it  serves,  devoting  all  its  energies  to  highest 
miality  at  lowest  cost,  and  most  depend- 
aole  performance  of  the  appliance  in  the 
hands  of  the  user.  We  shidl  gladly  give 
complete  information  on  request;  ana  we 
cordially  invite  personal  inspection  of  the  en¬ 
larged  facilities  offered  by  this  organization. 


THE  DOMESTIC  ELECTRIC  COMPANY 

7209-25  St.  Clair  Ave.  ...  Cleveland,  Ohio 
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WHAT  AND  WHERE  TO  BUY 

Equipment,  Apparatus  and  Supplies  Advertised  in  This  Issue  with  Names  of  Manufacturers 


Rtaders  interested  in  any  articles  not  listed  in  these  pages  are 
cordially  invited  to  inform  us  of  their  wants  and  every  effort  will 
be  made  to  put  them  in  touch  with  the  proper  manufacturers. 


This  index  is  published  as  a  convenience  to  the  reader.  Everv 
care  is  taken  to  make  it  accurate,  but  Electrical  World 
assumes  no  responsibility  for  errors  or  omissions. 
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Air  Compressors 
Allis  Clialners  Mfg.  Co. 
General  Electric  Co. 

Air  Preheaters 

Babcock  &  Wilcox  Co. 
Blaw-Knox  Co. 

Alternators 
Burke  Blec.  Co. 

tiichors.  Oiir 
Hubburd  A  Co 
Kearney  Corp..  -James  B. 
Matthews  Corp..  W.  N. 
Oliver  Iron  A  Steel  Co. 
Truscon  Steel  Co. 

Apparatus,  Testing 

Roller-Smith  Co. 

Arc  Wrhirrs.  Porlakle 

Lincoln  Electric  Co. 

Ohio  Brass  Co. 

Westinttliouse  Blec.  &  Mfg. 
Co. 

Armature  Repair  Machinery 
Electric  Service  Suppliee  Co. 

Asbestos 

Johns-Manville  Corp. 

Itnbhitts 

Westinghouse  Blec.  A  Mfg. 
Co. 

Batteries 

Dry 

Graybar  Electric  Co. 

Storage 

Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co.. 
Inc. 

Hattery  Charging  Appuralus 

CiiUcr  lTammer  Mfg.  Co. 
General  Electric  Co. 

Wagner  Electric  Corp. 
Westinghouee  B.  A  M.  Co. 

Ilearings 

Armature 

Timken  Roller  Bearing  Co. 
Ball 

Pafnir  Bearing  Co. 

Boiler 

Timken  Roller  Bearing  Co.. 
Thruet 

Timken  Roller  Bearing  Co. 

»ll8.  Conduit 

Electrical  Engineers 
Equip.  Co. 

G  A  W.  Electric  Spec.  Co. 
Ulnt'ks.  Fuse 

Westinghouse  Elec.  A  Mfg 
Co. 

Boiler  Room  Instruments 
<.'<e  liisIruiiieNtsi 

Boilers 

Heating 

Edge  Moor  Iron  Co. 

Water  Tnhe 
Babcock  A  Wilcox  Co. 

Edge  Moor  Iron  Co. 

Bolts 
Carriage 
Hubbard  A  Co. 

Oliver  Iron  A  Steek  Co. 
Crottarm 
Hubbard  A  Co 
Oliver  Iron  A  Steel  Co. 

Expansion 

Hubbard  Co. 

Oliver  Iron  A  Steel  Co. 
Sfachipe 
Hubbard  A  Co 
Oliver  Iron  A  Steel  Co. 

Ronds.  Rail 

American  Steel  A  Wire  Co. 
Copperweld  Steel  Bo. 

Ohio  Brass  Co. 

Books,  Teehnieal 
McOrsw-Hill  Book  Co..  Inc. 


Boosters 

Allis-Chalmers  Mfg.  Co. 
General  Electric  Co. 
Westinghouse  E.  A  M.  Co. 

Boxea 

Fuee 

General  Electric  Co. 
Schweitser  A  Conrad.  Inc. 
^Junction  and  Outlet 
General  Electric  Co. 
Westinghouse  E.  A  M..  Co. 
Meier  ami  Aerriie 
General  Electric  Co. 

Braces,  Crossarm 

Hubb.ird  ac  Co. 

Oliver  Iron  A  Steel  Co. 
Truscon  Steel  Co. 

Brackets  and  Pins.  Metal 

Hubbard  A  Co. 

Oliver  Iron  A  Steel  Co. 

Brakes.  Electrie 
Cutler-Hammer  Mfg.  Co. 
Electric  Controller  A  Mfg. 
Co, 

llriislies 

Dynamo  and  Carbon 
Jeandron.  W.  J. 

Motor  and  Generator 
United  States  Graphite  Co. 

Backets,  Clamshell 

Blaw-Knox  Co. 

Biitldings,  Steel 
Blaw-Knox  Co. 

Truscon  Steel  Co. 

Bns  Bar  Supports 

Electrical  Engineers 
Equip.  Co. 

Electric  Power  Equip.  Corp. 
General  Electric  Co. 

Ohio  Brass  Co. 

Railway  A  Indus.  E^1g.  Co. 
Schweitzer  A  Conrad.  Inc. 
Westinghouse  E.  A  M.  Co. 

Bushings.  Porcelain 

Ohio  Brass  Co. 

Cable  (See  Wires  A  Cables) 

Cable  Areessnrles,  End  Bells 
nnd  Racks 

Electrical  Engineers'  c.quip 
Co. 

General  Electric  Co. 

Hubbard  A  Co. 

Oliver  Iron  A  Steel  Co. 
Standard  Underground 
Cable  Co. 

Truscon  Steel  Co. 

Cable  and  Splicing  Material 

G  A  W.  Elec.  Spec.  Co. 

Cable  Boxes.  Underground 

G.  A  W.  Electric  Spec.  Co. 

Cabling  Machinery 
American  Ins.  Machy.  Co. 

Caps,  Ground 
Hubbard  A  Cr 
Oliver  Iron  A  Steel  Co. 

Carbonization  Eqpt.  Low 
Temperature 

International  Coal  Carboni¬ 
zation  Co. 

Carbon  Products 
United  States  Graphite  Co. 

Catenary  Trolley  Materials 

Ohio  Brass  Co. 

Cell  Structures 
Deoeleco.  Inc. 

Cement.  High  Temperature 

Johns-Manville  Corp. 

Circuit  Breakers 

General  Electric  Co. 

Pacific  Electric  Mfg.  Co. 
Roller-Smith  Co. 

Schweitzer  A  Conrad.  Inc. 
^nndh  Electric  Co. 
Westingbonse  E.  A  M.  Co. 
Air 

I.  T.  E.  Circuit  Breaker  Co. 
Enrloeed  Air 

1.  T.  E.  Circuit  Breaker  Co. 


Cable.  Supportlma 
Matthews  Corp..]w.  N. 
Ground  Connection 
Railway  A  Industrial 
.  Engr.  Co. 

Sherman  Mfg.,  Co.,  H.  B. 
Guy 

Hubbard  A  Co. 

Matthews  Corp..  W.  N. 
Oliver  Iron  A  Steel  Co. 
Truscon  Steel  Co. 

Trolley 

Ohio  Brass  Co. 

Cleats 

Blake  Signal  A  Mfg.  Co. 
Imperial  Porcelain  Co. 
Square  D  Co. 

Tliomas  A  ^us  Co..  R. 

Clevises 
Hubbard  A  Co. 

Oliver  Iron  A  Steel  Co. 

nips 

Cable 

Hubbard  A  Co 
Oliver  Iron  A  Steel  Co. 
Pittsburgh  Transformer 
Works 

('latches.  Magnetic 
Cutler-Hammer  Mfg.  Co. 

Coatings 
Anti-Corroeive 
Dampney  Co.  of  America 
Boiler 

Dampney  Co.  of  America 
Protective 

Dampney  Co.  of  America 
Tube  , 

Dampney  Co.  of  America 

Colls 

Choke 

Dudlo  Mfg.  Co. 

Electrical  Engineers 
Equip.  Co. 

General  Electric  Co. 

Ry.  A  Industrial  Eng.  Co. 
Schweititer  A  Conrad.  Inc. 
Westinghouse  E.  A  M.  Co. 
Magnet 

Dudlo  Mfg.  Co. 

Trantformer 
Dudlo  Mfg.  Co. 

I  Compensators 

Electric  Controller  A  Mfg. 
Co. 

Compressors,  .%ir 
Allis-Chalmers  Mfg.  Co. 

Concrete  Armoring,  .Surface 
Irving  Iron  Works 

Condensers 

Static 

Westinghouse  Elec.  A  Mfg. 

Co. 

Steam 

.^Ilis-Chalmers  Mfg.  Co. 
General  Electric  Co. 
Westinghouse  E.  A  M.  Co. 
Wheeler  Mfg.  Co..  C.  H. 

Conduits,  Fibre 

Johns-Manville  Corp. 

Fibre  Conduit  Co. 

Conduits,  Interior 
Johns-Manville  Corp. 

Conduits,  Underfloor 
Johns-Manville  Corp. 

Conduit,  Underground 

Johns-Manville  Corp. 
National  Fireproofing  Co. 

Conduits,  Flexible,  Steel. 
Rigid 

General  Electric  Co. 

Conduit.  Rigid.  Aluminum 
Aluminum  Co.  of  America 

Connertnrs  and  Terminals 
Electric  Power  Equip.  Corp. 
Electrical  Engineers 
£kiuip.  Co. 


General  Electric  Co. 

Railway  A  Industrial 
Engr.  Co. 

Sherman  Mfg.  Co..  H.  B. 
Westinghouse  E.  A  M.  Co 

Connectors,  Solderless  Ser¬ 
vice 

Kearney  Corp.,  James  R. 

Contact  Rail  Material 
Electric  Service  Supplies  Co. 
Ohio  Brass  Co. 

Contactors 

Electric  Controller  A  Mfg. 
Co. 

Contractors,  Transmission 
Line 

Hoosier  Engineering  Co. 

Control,  Electric  Valve 
Cutler-Hammer  Mfg.  Co. 
(Dean) 

Control.  Railway 
Westinghouse  Elec.  A  Mfg 
Co. 

Control  Systems 
Electric  Controller  A  Mfg. 
Co.  ^ 

Controllers 

Automatic 

Cutler-Hammer  Mfg.  Co. 
Electric  Controller  A  Mfg. 

Co. 

Crane 

Electric  Controller  A  Mfg. 

Co. 

Motor 

General  Eflectric  Co. 
Industrial  Controller  Co. 
Sundh  Electric  Co. 

Union  Electric  Mfg.  Co. 
Westinghouse  E.  A  M.  Co. 

Converters 

BooMer 

Allis-Chalmers  Mfg.  Co. 
Westinghouse  Elec.  A  Mfg. 
Co 

Rotary 

Wagner  Electric  Corp. 
Synchronoue 

Westinghouse  Elec.  A  Mfg 
Co. 

Cord 

Flexible 

Simplex  Wire  A  Cable  Co. 
Portable,  Rubber  Covered 
Simplex  Wire  A  Cable  Co. 

Cords  and  Cables,  Flexible 

Okonite  Co. 

Simplex  Wire  A  Cable  Co. 

Cniiplings.  Flexible 
Smith  A  Serrell 

Conplings,  Rigid  (Shaft) 
Smith  A  Serrell 

Crane  Motors 
General  Electric  Co. 
Westinghouse  E.  A  M.  (k>. 

Cross-Arms 

Graybar  Electric  Co. 
Hubbard  A  Co. 

Oliver  Iron  A  Steel  Co. 

Ry.  A  Industrial  Eng.  Co. 
Thomas  A  Sons  Co..  It. 
Truscon  Steel  Co. 

Cntonts 

Bowie  Switch  Co.  , 

General  Electric  Co 
Matthews  Corp..  W.  N. 
Pacific  Electric  Mfg.  Co. 
Westinghouse  Elec.  A  Mfg 
Co. 

High  Tension 

High  Tension  Elec’l  Spec. 
Co. 

Plug 

Kearney  Corp.,  James  R. 
High  Tension 

Schweitzer  A  Conrad.  Inc 
Series 

G.  A  W.  Elec  Spec.  Co. 


Transformer 
Wagner  Electric  Corp. 

Devices,  Protective 
Electrical  Engineers 
Equip.  Co. 

Electric  Power  Equip.  Corp 
General  Electric  Co. 
Roller-Smith  Co. 

Ry.  A  Industrial  Eng.  (k> 
Schweitzer  A  Conrad.  Inc. 
Westinghouse  E.  A  M  Co 

Doors  for  Bin  and  Switch 
Compartments 
Deceleco,  Inc. 
Johns-Manville  Corp. 

Drills 

Rock 

Hubbard  A  Ce 
Oliver  Iron  A  Steel  Co. 

Economisers, 

Babcock  A  Wilcox  Co, 

Ejectors. 

Westinghouse  Elec.  A  Mfg. 
Co. 

Electric  Railway  Materials 
Ohio  Brass  Co. 

Electrification  Materials, 
Steam  Road 
Ohio  Brass  Co. 

Enameling  Machinery,  Wire 
American  Insulating  Ma¬ 
chinery  Co. 

Engineers.  Consniting 
(See  Directory  of  Engi¬ 
neers  ) 

Engineers,  Transmission  Line 

Hoosier  Engineering  Co. 

Engines 

Gas 

Allis-Chalmers  Mfg.  Co. 

Steam 

Allis-Chalmers  Mfg.  Co. 

Equipment,  High  Tension 

Electrical  Engineers 
Equip.  Co. 

Ohio  Brass  Co. 

Schweitzer  A  Conrad.  Inc. 

F.qnipment,  Switching 
Kearney  (jorp.,  James  R. 

Erectors,  Transmission  Line 
Hoosier  Engineering  Co. 

Fan  Motors 
Century  Elec.  Co. 

General  Electric  Co. 

Graybar  Electric  Co. 

Peerless  Electric  Co. 
Westinghouse  E.  A  M.  Co 

Fans 

Wagmer  Electric  Corp. 

Fans  (Kxlianst  nnd  Venti¬ 
lating) 

Westinghouse  E.  A  M.  Co 

Fault  T.orntors 
Matthews  Corp..  W.  N. 

Fence,  Woven  Wire 

Copperweld  Steel  Co. 
Cyclone  Fence  Co. 

Financial 

Electric  Bond  A  Share  Co 

Flooring,  Open  Steel 

Blaw-Knox  Co. 

Irving  Iron  Works 

Flooring,  Steel 
Blaw-Knox  (3o- 
Irvlng  Iron  Works 

Furnaces,  El^trlc 
Pittsburgh  Electric  Fur- 
naoo  Coro. 

Fnses 

High  Tension 
Bowie  Switch  Co. 

Electrical  Engineers  Equip. 
Co. 


Timkens  make 
Clean,  Compact 
Attention -free 
Textile  Motors 


CONTINUOUS,  clean,  cool  operation, 
maintained  with  very  infrequent 
attention,  is  nowhere  more  valuable 
than  in  textile  motors.  Timken  Bear¬ 
ings  have  helped  Diehl  textile  motors 
to  win  favor  for  these  qualities. 

Timken  Bearings  enable  Diehl  motors 
to  nm  for  months  at  a  time  without 
renewal  of  lubricant.  This  is  due  to 
the  effective  bearing  seal,  as  well  as 
to  Timken  anti-friction  properties. 

Timkens  are  the  thrust -radial  anti¬ 
friction  bearings,  providing  for  all 
loads  from  all  directions,  without 
compromise.  Timken  self-contained 
universal  load  carrying  capacity 
makes  for  compactness  which  saves 
valuable  aisle  space,  and,  for  general 
purposes,  makes  Timken-equipped 
motors  equally  efficient  on  floor,  wall 
or  ceiling! 

Only  Timken  Bearings  assure  every 
one  of  these  advantages.  For  Timkens 
are  exclusive  in  their  combination  of 
Timken  tapered  construction,  Timken 
POSITIVELY  ALIGNED  ROLLS  and 
Timken-made  electric  steel. 

THE  TIMKEN  ROLLER  BEARING  CO. 
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Fumm  (Cont.) 

//ij;A  Tention 
General  Electric  Co. 
Matthews  Corp.,  W.  N. 
Schweltser  A  Conrad  Co. 
Paciflo  Electric  Mfgr.  Co. 
Westinrhouse  Elec.  A  Mfa 
Co. 

Rtnevoable 

Westinrhouse  E.  A  M.  Co. 
Standard 

General  Electric  Co. 

Graybar  Electric  Co. 
Westinrhouse  E.  A  M.  Co. 

GalvanUlnr 
Hubbard  A  Co. 

Galvanlcinr,  Hot  Dip 
Bates  Expanded  Steel  Truas 
Co. 

Cattie  A  Bros..  Jos.  P. 
Lehirh  Structural  Steel  Co. 
Newport  News  Shipbuilding 

Gates,  Head  and  Slaiee 
Newport  News  Shipbuildinr 
A  Dry  Dock  Co.  i 

Gears  ' 

Celeron  Company 
Westinrhouse  Elec.  A  Mfr 
Co. 

Generators 

Allls-Chalmers  Mfg.  Co. 
Burke  Electric  Co. 

Star  Elec.  Motor  Co. 
Westinrhouse  Elec.  A  Mfg. 
Co 

Steam 

Babcock  A  Wilcox  Co. 

GrneraMnr  Sets 

Allis-Chalmers  Mfg.  Co. 
General  Electric  Co. 
Westinrhouse  E.  A  M.  Co. 
Direct  Connected  d  Geared 
Westinrhouse  Elec.  A  Mfg. 
Co. 

Motor 

AlHS'Chalmers  Mfg.  Co. 
Wagner  Electric  Corp. 
Turbine  Driven 
Westinrhouse  Elec.  A  Mfr 
Co. 

GoTernors,  Water  Wheel 
Hydraulic 

Pelton  Water  Wheel  Co. 
Woodward  GoTemor  Cp. 
Mechanical 

Woodward  GoTemor  Co. 

Grating.  Steel 
Blaw-Knox  Co. 

Copperweld  Steel  Co 
Irving  Iron  Works 
Paragon  Electric  Co. 

Truscon  Steel  Co. 

Ground  Cops 
CAW.  Elec  Spec.  Co 

Ground  Rods,  Galv.,  Copper 

Hubbard  A  Co. 

Ground  Rods 
Copperweld  Steel  Co. 

Guards,  l4imp 
M'atthews  Corp.,  W.  N. 

Hardware,  Insulator 

Ohio  Braes  Co. 

Oliver  Iron  A  Steel  Co. 
Truscon  Steel  Co. 

Hardware,  Pole  Line 
Ohio  Brass  Co. 

Oliver  Iron  A  Steel  Co. 
Truscon  Steel  Co. 

Hangers 

Cable 

Hubbard  A  Co. 

Headlights,  Are  and  Inean- 
descent 

Ohio  Brass  Co. 

Heating  Devices 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 

Graybar  Electric  Co. 
Westinghouse  Elec.  A  Mfr 
Co. 

High  Voltage  Glass 

Corning  Glass  Wtirk  ‘Pyrex” 

High  Tension  Materials 
Ohio  Brass  Co. 

Hoists 

Electric  and  Steam 
Allis-Chalmers  Mfg.  Co. 
Head  Gate 

Newport  News  Shipbuilding 
A  Dry  Dock  Co. 

Indicators,  Speed 
(See  Tachometers) 

Indicators,  Transformer  Load 
Westinrhouse  Elec.  A  Mfr 
Co. 
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Inspections  and  Tests 
Electrical  Testing  Labora¬ 
tories 

iastrumeut  Transformers 
General  Electric  (k>. 
Weoton  Elec'l  Inst.  Co. 


Instruments 

Boiler  Hoorn 
General  Electric  Co. 
Westinrhouse  E.  A  M.  Co. 
Electrical 
Roller-Smith  Co. 

Graphic 

General  Electric  Co. 
Indicating 

General  Electric  Co. 
Roller-Smith  Co. 
Westinghouse  E.  A  M.  Co. 
Integrating 
General  Electric  Co. 
Westinrhouse  E.  A  M.  Co. 
Portable 

Roller-Smith  Co. 
Westinrhouse  Elec.  A  Mfr 
~  Co. 

Recording 

Landis  A  Gyr,  Ltd. 
Westinghouse  Elec.  A  Mfg 
Co. 

Scientific  and  Teeting. 
Serruce 

General  Electric  Co. 
Roller-Smith  Co. 
Westinghouse  E.  A  M.  Co. 
Weston  ElecT  Inst.  Co. 
Traneformer 
General  Electric  Co. 
Roller-Smith  Co. 

nsniating  Machinery,  Wire 
American  Ins.  Machinery 
Co 

Insulation  Material 
Aebeetot 

Deceleco.  Inc. 
Johns-Manville  Corp. 

Cement 

Mitchell-Rand  Mfg.  Co. 
Compounds.  Paints  and 
Varnishes 
Celoron  Company 
Irvington  Varnish  A  Ins.  Co. 
Mltchell-Rand  Mfg.  Co. 
Westinghouse  E.  A  M'.  Co. 
Comp.  Cloth  and  Paper 
General  Electric  Co. 
Irvington  Varnish  A  Ins.  Co 
Westinghouse  Elec.  A  Mfg. 
Co. 

Laminated  Phenolic 
Condensation  Products 
Celoron  Company 
T.ava 

Steward  Mfg.  Co..  D.  M. 
Westinrhouse  Elec  A  Mfr 
Co. 

Mica.  Micarta 
Westinghouse  Elec.  A  Mfg 
Co. 

Molded 

(Jutler-Hsmmer  Mfg.  Co. 
Garfleld  Mfg.  Co. 
Westinghouse  Elec.  A  Mfg 
Co. 

Parer 

Irvington  Varnish  A  Ina.  Co. 

Porcelain 

Ohio  Brass  Co. 

Square  D  Co. 

Silk 

Irvington  Varnish  A  Ins.  Co. 
Slate 

Portland  Monson  Blate  Co. 
Tape  and  Webbino 
General  Electric  Co. 

OUonlte  Co..  The 
Westinghouse  Elec.  A  Mfr 
Co. 

Transit  e 
Deceleco.  Inc. 

Treated  Fabrics  d  Paper 
Westinrhouse  Elec.  A  Mfr 
Co. 

Untreated  Fabrics  d  Paper 
Westinrhouse  Elec.  A  Mfr 
Co. 


Insulation 
Electrical 
Bakelite  Corp. 

Celoron  Company 
Molded 

Bakelite  Corp. 

Insulators 

High  Voltage  Porcelain 
Electric  Service  Sunnlies  Co 
Franklin  Porcelain  Co. 
I.app  Insulator  Co..  Inc. 
Ohio  Brass  (To. 

Porcelain  Ins.  Corp.  ■ 

Glass 

Lapp  Insulator  Co..  Inc. 


Pin  Type 

Porcelain  Inn.  Corp. 

Railway  A  Industrial 
Engr.  Co. 

Porcelain 

Canadian  Porcelain  Co..  Ltd. 
Cook  Porcelain  Ins.  Corp. 
Ohio  Brass  Co. 

Porcelain  Ins.  Corp. 
Porcelain.  Composition 
General  Electric  Co. 
Imperial  Porcelain  Works 
Jeffery  Dewitt  Ins.  Co. 
Lapp  Insulator  Co..  Inc. 
Ohio  Brass  Co. 

Porcelain  Ins.  Corp. 

Thomas  A  Sons  Co.,  R. 
Porcelain  and  Composition 
Square  D  Co. 

Westinghouse  Elec.  A  ML; 
Co. 

Insulator  Pins 

Ohio  Brass  Co. 

Oliver  Iron  A  Steel  Co. 
Thomas  A  Sons  Co.,  R. 

Insulator,  Pin  Type 
Ohio  Brass  Co. 

Irons,  Electric 
Westinghouse  E.  A  M.  Co. 

laboratories 

Electrical  Testing  Labora¬ 
tories 

Lamps 

Arc 

General  Electric  Co. 
Westinghouse  E.  A  M.  Co. 
Cable  Supporting 
Matthews  Corp.,  W.  N. 
Incandescent 
General  Electric  Co. 

Graybar  Electric  Co. 
Westinghouse  Elec.  A  Mfg. 
Co. 

Miniature.  Inc. 

General  Electric  Co. 

I.lglitlng  Equipment, 

Interior  and  Exteriur 
Hubbard  A  Co. 
Westinghouse  Elec.  A  Mfr 
Co. 

T^hting  Standards 

Truscon  Steel  Co. 

Lightning  Arresters 

Electric  Power  Equip.  Corp. 
Electric  Service  Supplies  Co. 
Electrical  Engineers'  Equip 
Co. 

General  Electric  Co. 
Hubbard  A  Co. 

Pacific  Electric  Mfg.  Co. 
Ry.  A  Industrial  Eng.  Co. 
Schweltrer  A  Conrad,  Inc. 
Westinghouse  E.  A  M.  Co. 

f.lne  Material 

Electric  Service  Supplies  Co. 
General  Electric  Co. 
Hubbard  A  Co. 

Ohio  Brass  Co. 

Oliver  Iron  A  Steel  Co. 
Truscon  Steel  Co. 
Westinghouse  E.  A  M.  Co. 

Lineman’s  Safety  Platform 
Hubbard  A  Co. 

Linemen’s  Supplies  and  Tools 
Prc'st-O-Lite  Co.,  Inc. 

f.ocomotives,  Electric 
Westinrhouse  Elec.  A  Mfr 
Co. 

Lugs 

Sherman  Mfg.  Co..  H.  B. 

Marhlnery 

Mining 

Allis-Chalmers  Mfg.  Co. 

Maehlnes,  Washing 
Graybar  Electric  Co. 

Machines,  Welding 
Westinghouse  Elec.  A  Mfg. 
Co. 

Magnets 

Cutler-Hammer  Mfg.  Co. 


Magnets,  Lifting 
Oitler-Hammer  Mfg.  Co. 
Electric  Controller  A  Mfg. 
Co. 


Meter  Testers 
General  Electric  Co. 
Westinghouse  B  A  M.  Co. 

Meters 

Demand 

Landis  A  Gyr,  Ltd. 
Westinghouse  Elec.  A  Mfr 
Co. 


Kilovolt  Amperes 
Landis  A  Gyr,  Ltd. 
Westinghouse  Elec.  A  Mfg. 
Co. 

Recording 
Tanner  Eng.  Co. 

Remote  Indicating 
Tanner  Eng.  Co. 

Watthour 

Duncan  Electric  Mfg.  Co. 
Landis  A  Gyr,  Ltd. 
Westinghot;  ■>€  Elec.  A  Mfg 
Co. 

Meters,  Flo 

(See  Insv-uments  Eleetrlr 
and  Boiler  Room) 

Molded  Insulation  (See  In¬ 
sulation,  Molded) 

Molded  Parts 
Garfield  Mfg.  Co. 

Molding  Materials 

Bakelite  Corp. 

Celoron  Company 

Motors 

Allis-Chalmers  Mfg.  (To. 
Baldor  Electric  Co. 

Burke  Elec.  Co. 

Century  Electric  Co, 
General  Electric  Co. 
Graybar  Electric  Co. 
Imperial  Electric  Co. 
Lincoln  Electric  Co. 
Marble-Card  Elec.  Co. 
Peerless  Electric  Co. 

Star  Elec.  Motor  Co. 
Wagner  Electric  Corp. 
Westinghouse  Elec.  A  Mfg 
Co. 

Zobell  Elec.  Motors  Co. 
Mine 

Westinrhouse  Elec.  A  Mfg 
Co. 

Railway 

Westinghouse  Elec.  A  Mfg 
Co. 

Small 

Domestic  Electric  Co. 
Westinghouse  E.  A  M.  Co. 

Motor  Generator  Sets 

Burke  Elec.  Co. 

Star  Elec.  Motor  Co. 

Oil  Burners 
Babcock  A  Wilcox  Co. 

Oil  Engines  (See  Engines) 

Overhead  Line  Materials 

Ohio  Brass  Co. 

Oliver  Iron  A  Steel  Co. 

Paint 

Anti-Corrosive 
Dampney  Co.  of  America 

Heat  Resisting 
Dampney  Co.  of  America 
Steel  Preservative 
Dampney  Co.  of  America 


Pnintlng  Equip.  Meeh.  or 
Elec’l. 

Matthews  Corp.,  W.  N. 


Paints,  Aluminum 
Aluminum  Co.  of  America 

Panel  Boards 

Celoron  Company 
General  Electric  Co. 
Trumbull  Elec.  Mfg.  Co. 

Panels,  Switchboard 
Allis-Chalmers  Mfr.  Co 
General  Electric  Co. 

Penstocks 

Newport  News  Shipbuilding 
A  Dry  dock  Co. 

Pins,  Insulator 
Hubbard  A  Co 
Ohio  Brass  Co. 

Oliver  Iron  A  Steel  Co. 

Pipe 

Riveted  Steel 

Newport  News  Shipbuilding 
A  Dry  Dock  Co. 
Riter-Conley  Mfg.  (To. 

Pipe  Frame  Fittings,  Elec’l 

Electrical  Engineers 
Equip.  Co. 

Schweltrer  A  Conrad.  Inc. 
Westinghouse  Elec.  A  Mfr 
Co. 

Plugs 

Attachment  and  Cap 
General  Electric  Co 
Westinghouse  E.  A  M".  (To 
Attachment 
Cutler-Hsmmer  Mfg.  Co 
General  Electric  (To. 


Pole  Line  Hardware 

Electric  Service  Sup.  (To. 
Graybar  Electric  (To. 
Hubbard  A  Co. 

Ohio  Brass  Co. 

Oliver  Iron  A  Steel  Co. 
Truscon  Steel  Co. 
Westinghouse  Elec.  A  Mfg. 
Co. 

Poles 

Cedar 

Bell  Lumber  Co. 

Chestnut 

Frankfort  Lumber  Co. 
Creosoted  Southern  Pine 
Graybar  Elec.  Co. 

Iron 

Arcbbold-Brady  Co. 

Steel 

Aermotor  Co. 
.Archbold-Brady  Co. 

Bates  Expanded  Steel  Truss 
Co. 

Lehigh  Structural  Steel  Co. 
Riter-Conley  Mfg.  Co. 
Truccon  Steel  Co. 

Wood 

American  Creosoting  Co. 

Poles.  Reinforcing  of 
Hubtard  A  Co. 

Trusc  on  Steel  Co. 

Potentiometers 
General  Electric  (To. 
Westinghouse  Elec.  A  Mfg. 
Co. 

Pot  heads 

Electrical  Engineers 
Equip.  Co. 

G.  A  W.  Elec.  Spec.  Co. 
Ohio  Brass  Co. 

Railway  A  Industrial 
Engr,  Co. 

Preheaters,  Air 

Blaw-Knox  Co. 

Projectors,  Floodlighting 

Elec.  Service  Supplies  (To. 
Westinghouse  Elec.  A  Mfg 
Co. 

Pullers.  Slack 
Matthews  Corp..  W.  N. 

Pumps 

Centrifugal 

Allis-(Thalmers  Mfg.  Co. 
Pelton  Water  Wheel  Co. 
Wheeler  Mfg.  Co..  C.  H. 
Reciprocating 
Allis-Chalmers  Mfg.  Co. 
Vacuum 

•  Wheeler  Mfg.  Co..  C.  H. 

Racks,  Cable 
G.  A  W.  Elec  Spec.  Co. 

Racks,  Intake 
Newport  News  Shipbuilding 
A  Drydock  Co. 


Racks.  Secondary 
Hubbard  Co 
Oliver  Iron  A  Steel  Co. 

Radio  Apparatus 

Cutler-Hammer  Mfg.  Co. 
General  Electric  (To. 
Westinghouse  B.  A  M.  Co. 

Rail  Bonds 

American  Steel  A  Wire  Co 
Copperweld  Steel  Co. 

Ohio  Brass  Co. 

Rake,  Rack 

Newport  News  Shipbldg.  A 
Drydock  Co. 

Ranges.  Electric 
Westinghouse  Elec.  A  Mfg. 
Co. 

Rectifiers 

General  Electric  Co. 

Wagner  Electric  Corp. 
Westinghouse  E.  A  M  Oo 

Reels,  Take-Up  and  Pay-Out 

Matthews  Corp.,  W.  N. 

Refrigerators 
General  Electric  (To. 

Uegiiintnrs.  Feedervoltage 
Westinghouse  Elec.  A  Mfg 
Co 

Relays 

Electric  Controller  A  Mfg. 
Co. 

Roller-Smith  Co. 
Westinghouse  Elec.  A  Mfg 
Co 

Repairing  , 

(See  Searchlight  Section) 


PRO^<^ESS 


June  30, 1928 


Economy  of  manufacture  depends  on  modern  methods 


I’m  getting  along  in  years  and  have  my 
shop  so  well  organized  and  my  ideals  on  good 
construction  so  firmly  set  that  for  me  to  give 

up  cast  construction  on  our  machines  and  go  PoD _ ' 

to  arc  welding — well,  I’m  just  too  old  to  *  ^ 

learn  ”  is  not  a  time  of  life — it’s  a  state  of  ‘ 

mind — and  that  can  be  changed  without 
deserting  your  ideal. 

Your  ideal  is  solid,  dependable  construction. 
You’ll  get  a  more  solid  and  a  more  dependable 
construction  with  a  ‘Stable-Arc’  welded  base 
and  frame. 

That  lifts  your  ideal. 

Another  of  your  ideals  is  to  build  a  solid, 
substantial  company. 

‘Stable-Arc’  welded  construction  on  our  ma¬ 
chines  will  save  us  at  least  $30  per  machine. 

That  will  hasten  your  ideal  in  these  days 
when  industrial  battles  are  fought  on  the 
shop  floor  rather  than  the  sales  floor. 

And  you’re  not  too  old  to  learn.  Pop — although 
you  may  be  too  young  to  realize  it.” 

The  Lincoln  Electric  Co.,  Dept.  No.  1  -6,  Cleveland,  Ohio 

W-49 


Only  ** Stable- Arc**  Welders 
have  all  these  features 


Variable  Voltage. 

Laminated  Magnetic  Circuit. 
Separately-excited  Generator  Field. 
Double  Control  of  Welding  Heat. 
Steady  Arc  Throughout  Entire  Weld¬ 
ing  Range. 

All  Steel  Construction. 

Full  Capacity  for  either  Metallic  or 
Carbon  Arc  Welding. 

Theue  featurea  make  welding 
eaaier.  Reaulta — better  welds 
_  and  greater  output. 

Aak  any  Operator 


I 
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UEXIBLe  C^UPUN<3* 

iiniiur 

For  Motor,  Turbinm,  Engine  Driver 


The  Improved, 
Bushed  Pin  Type 

handles  all  accidental  shaft  misalignments; 
cusluoM  shocks  and  vibrations;  is  extensible 
nch  endwise;  self-lubricat^;  any 
!ed  or  service.  All-metal,  durable. 
1  sale.  Ask  for  Bulletin  STS. 


Rrplaecrs.  Lamp 
Matthews  Corp..  W.  N. 

Saalstance  Cnlta 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 

By.  &  Industrial  Eng.  Co. 

Resistors 

Electric  Controller  &  Mfg. 
Co. 

Westinghouse  Elec,  h  Mfg. 
Co. 

Rheostats 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 

Sundh  Electric  Co. 

Rings,  Cable 

Copperweld  Steel  Co. 
Hubbard  A  Co. 

Screws,  Lag 
Hubbard  A  Co 

Searrhilghts 
General  Electric  Co. 

Second-Hand  Apparatus 
(See  SearrIillBlit  Section) 

American  Electric  Service 
and  Maintenam-e  Co. 
Archer  A  Baldwin.  Inc. 
Bel.vea  Co..  Inc. 

Berger  Bros. 

Electric  Service  Co..  Inc.. 

(Cinn..  O.)^  ^ 

Hall  A  Co..  Inc.,  Stephen 
Hemphill  A  Co..  J.  L. 

Land.  L.  J.  _  .  ^ 

Kansas  City  Pr.  A  Lt.  Co. 
New  Jersey  Zinc  Co. 
^ussbaum  Co.  V.  M. 
Phoenix  Utility  Co. 

Power  Plant  Equip.  Co. 
Randle  Machinery  Co 
Rockford  Pr.  Mchy.  Co. 
Ross  Power  Enuiii  Co 
Sachsenmaier  Co.,  George 
Stewart  A  Co.,  Paul 


Steel.  Electrical  Sheet# 

Empire  Steel  Corp. 

Steel  Plate  Work 
Blaw-Knox  Co. 

Newport  News  Shipbuilding 
A  Dry  Dock  Co. 

Steps,  Safety  Car 

Irving  Iron  Works 

Steps,  Safety  Stair 
Irving  Iron  Works 

Stokers 

Babcock  A  Wilcox  Co. 
General  Electric  Co. 
Mechanical 

West‘nghoose  E.  A  M.  Co. 

Stoves,  Electric  (See  Ranges, 
Etc.) 

Stractnres.  Stael 

Blaw-Knox  Co. 

Truscon  Steel  Co. 
Sub-Stations 
Automatic  and  Electro 
Pneumatic  Automatic 
Westinghouse  Elec.  A  Mfg. 
Co. 

Complete  Manual 
Westinghouse  Elec.  A  Mfg. 
Co. 

Outdoor 
Aermotor  Co. 

Electric  Power  Equip.  Corp. 
Electrical  Engineers  Equip. 
Co. 

General  Electric  Co. 

Lehigh  Structural  Steel  Co. 
Outdoor 

Ry.  A  Industrial  Eng.  Co. 
Schweitzer  A  Conrad,  Inc. 
Truscon  Steel  Co. 
Westinghouse  E.  A  M.  Co. 
Outdoor  Steel 

Newport  News  Shipbuilding 
A  Dry  Dock  Co. 


Separators.  Magnetic 

Cutler-Hammer  Mfg.  Co 
Electric  Controller  A  Mfg. 
Co. 


Portland  Monson  Slate  Co. 

Sockets  and  Receptacles 

Cutler-Hammer  Mfg  Co. 
General  Electric  Co 

Solders 

Mltchell-Rand  Mfg.  Ck>. 
Westinghouse  Elec  A  Mft 
Co. 

Soldering  Flux 

Mltchell-Rand  Mfg.  Co. 
Westinghouse  Elec.  A  Mtg. 
Co. 


Solderliie  Irons 
Cutler-Hammer  Mfg.  Co. 
Prest-O-Lite  Co..  Inc. 

Solenoids  (See  Colls) 


^•uperheaters.  Steam 
Babcock  A  Wilcox  Co. 

Supplies,  Electric  Railway 

Graybar  Electric  Co. 

Ohio  Brass  Co. 
Westinghouse  Elec.  A  Mfg 
Co. 

Supplies.  Electrical 
General  Electric  Co. 
Westinghouse  E.  A  M.  Co. 

Switchboard  Supplies 
Electric  Power  Equip.  Corp. 
General  Electric  Co. 
Westinghouse  E.  A  M.  Co. 

Switchboards 
Allis-Chalmers  Mfg.  Co. 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Graybar  Electric  Co. 
Trumbull  Elec.  Mfg.  Co. 
Theatre 

Westinghouse  E.  A  M.  (^. 


Staples 

Copperweld  Steel  Co. 
Hubbard  A  Co. 


Staples,  Insulated 
Blake  Signal  A  Mfg. 


Co. 


Starters,  Motor.  Electric 

Cutler-Hammer  Mfg  Co 
Electric  Controller  A  Mfg. 
Co. 

General  Electric  Co. 
Industrial  Controller  r<i 
Sundh  Electric  Co. 

Westinghouse  E.  A  M.  Co 


Steam  Specialties 
Johns-Manville  Corp. 


AUOP 

Timken  Roller  Bearing  Co. 
Electric  Furnace 
Timken  Roller  Bearing  Co. 
Open  Hearth 

Timken  Roller  Bearing  Co. 

Special  Analysis 

Timken  Roller  Bearing  Co. 


Switches 

Air  Break  and  Pole  Top 
Bowie  Switch  Co. 

Electric  Power  Equip.  Corp. 
Electrical  Engineers  Equip. 
Co. 

General  Electric  Co. 

Paoitlc  Electric  Mfg.  Co. 
Ry.  A  Industrial  Eng.  Co. 
Schweitzer  A  Conrad.  Inc. 
Disconnectino 
Bowie  Switch  Co. 

Electric  Power  Equip.  Corp. 
Electrical  Engineers  Equip. 
Co. 

General  Electric  Co. 
Matthews  Corp..  W.  N. 
Pacific  Elei’tric  Mfg.  Co. 
Railway  A  Industrial  Engr. 
Co. 

Schweitzer  A  Conrad.  Inc. 
Westinghouse  E.  A  M.  Co. 
Float 

Cutler-Hammer  Mfg.  Co. 
Elei'tric  Controller  A  Mfg. 
Co. 

Genera]  Electric  Co. 

Sundh  Electric  Co. 
Westinghouse  E.  A  M.  Ck>. 


Fuse 

Electrical  Engineers 
Equip.  Co. 

General  Electric  Co. 
Matthews  Corp.,  W.  N. 
Schweitzer  A  Conrad.  Inc. 
Westinghouse  Elec.  A  Mfg. 
Co. 

Hom-Oap 

Electrical  Engineers 
Equip.  Co. 

Railway  A  Industrial 
Engt.  Co. 

Westinghouse  Elec.  A  Mfg. 
Co. 

Instrument 
Railway  A  Industrial 
Engr.  Co. 

Westinghouse  Elec.  A  Mfg. 
Knife 

Electric  Controller  A  Mfg. 
Co. 

General  Electric  Co. 
Trumbull  Elec.  Mfg.  Co. 
Westinghou^  Elec.  A  Mfg. 
Co. 

Magnetic 

Electric  Controller  A  Mfg. 
Co. 

Meter  and  Service  Entrance 
W’estinghouse  Elec.  A  Mfg. 
Co. 

Oil 

Electric  Controller  A  Mfg. 
Co. 

General  Electric  Co. 

Pacific  Electric  Mfg.  Co. 
Westinghouse  E.  A  M.  Co. 
OH  Disconnecting 
G.  A  W.  Elec.  Spec.  Co. 

Open  Type 

Matthews  Corp.,  W.  N. 
Itemote  Control 
Cutler-Hammer  Mfg.  Co. 
Electric  Controller  A  Mfg. 
Co. 

General  Electric  Co. 

A  Industrial  Eng.  Co. 

Sundh  Electric  (3o. 
Westinghouse  E.  A  M.  Co. 
Safety  Enclosed 
General  Electric  Co. 

Square  D  Co. 

Trumbull  Elec.  Mfg.  Co. 
Westinghouse  E.  AM.  Co. 
Series 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Westinghouse  E.  A  M.  Co. 
Snap  and  Push  Button 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Graybar  Electric  Co. 

Time 

General  Electric  Co. 

Landis  A  Gyr.  Ltd. 

Paragon  Electric  Co. 
Westinghouse  E.  A  M.  Co. 
Tripping  and  Metering 
Condit  Elec’l  Mfg.  Co. 

Switchgear,  .4rmorclad 
Allis-(^halmers  Mfg.  Co. 

Synchroscopes 
General  Electric  Co. 
Roller-Smith  Co. 

Schweitzer  A  Courad.  Inc. 
Westinghouse  E.  A  M.  Co. 
Weston  Electrical  Inst.  Co. 

Supplies,  Railway 
General  Electric  Co. 

Ohio  Brass  Co. 
Westinghouse  E.  A  M.  (3o. 

Tanks 

Riter-Conley  Mfg.  Co. 

Tape 

Friction 
Okonite  Co. 

Westinghouse  Elec.  A  Mfg. 
Co. 

Rubber 

Westinghouse  Elec.  A  Mfg 
Co. 

Telephones 
Graybar  Electric  Co. 

Testers.  Bond 
Roller-Smith  Co. 


Testing  Apparatus 
Roller-Smith  Co. 

Testing  Laboratories 
Electrical  Testing  Labora¬ 
tories 

Teeters,  Meter 
Westinghouse  E.  A  M.  Co. 

Testing  Apparatus 
General  Electric  Co. 
Westinghouse  E.  A  M.  Co. 

Theatre  Dimmers 
Cutler-Hammer  Mfg.  Co. 

Tools 

Coil  Winding 

Electric  Service  Supplies  Co. 
Live  Line 
Tip’s  Tool  Co..  Inc. 
Underground  Conduit 
Ry.  A  Industrial  Eng.  Co. 

Torches,  Soldering 
Prest-fj-Lite  Co.,  Inc. 

Towers 

Cooling 

Wheeler  Mfg.  Co..  C.  H. 
Radio 

Blaw-Knox  Co. 

Riter-Conley  Mfg.  Co. 
Transmission 
Aermotor  Co. 
Archbold-Brady  Co. 

Bates  Expanded  Steel  Truss 
Co. 

Blaw-Knox  Co. 

Lehigh  Structural  Steel  Co. 
Newport  News  Shipbuilding 
A  Dry  Dock  Co. 
Riter-Conley  Co. 

Truscon  Steel  Co. 

Transformers 
Allis-Chalmers  Mfg.  Co. 
General  Electric  Co. 
Kuhlman  Electric  Co. 
Packard  Electric  Co. 

Wagner  Electric  Corp. 
Westinghouse  Elec.  A  Mfg. 
Co. 

Bell  Ringing 
General  Electric  Co. 
Westinghouse  £.  A  M.  Co. 
Distribution 
Kuhlman  Electric  Co. 
Furnace  and  Special  Types 
Kuhlman  Electric  Co. 

High  Potential  Current 
Niagara  Electric  Improve¬ 
ment  Co. 

Instrument 

Westinghouse  Elec.  A  Mfg. 
Co. 

Street  Lighting 
Kuhlman  Electric  Co. 

Traps,  Steam  and  Radiator 

Johns-Manville  Corp. 

Tubing,  Seamless  Steel 
Timken  Roller  Bearing  Co. 

Turbines 

Hydraulic 

Allis-Chalmers  Mfg.  Co. 
Newport  News  Shipbuilding 
A  Dry  Dock  Co. 

Pelton  Water  Wheel  Co. 
Steam 

Allis-Chalmers  Mfg.  Co. 
General  Electric  Co. 
Westinghouse  E.  A  M.  Co. 

Turbo-Generatora 
Allis-Chalmers  Mfg.  Co. 
General  Electric  Co. 
Westinghouse  E.  A  M,  Co. 

Underfloor  Duet  Systems 
Johns-Manville  Corp. 

Valves,  Gate  and  Butterfly 

Newport  News  Shipbuilding 
A  Dry  Dock  Co, 

Pelton  Water  Wheel  Co. 

Vault  Units,  Oil  Disronneeting 
(3.  A  W.  Elec.  Spec.  Co. 

Valves.  Brass,  Gas,  Water 
Steam 

Ohio  Brass  Co. 

Varnish,  Insulating 
Bakellte  Corp. 


Washers 
Hubbard  A  Co. 

Oliver  Iron  A  Steel  Co. 

Water  Wheels,  Impulse 
Turbines 

Allis-Chalmers  Mfg.  Co. 
Newport  News  Shipbuilding 
A  Dry  Dock  Co. 

Water  Wheel  Governors 
Woodward  Governor  Co. 

Welders 

Arc 

General  Electric  Co. 

Lincoln  Electric  Co. 

Ohio  Brass  Co. 

Portable 
Ohio  Brass  Co. 

Portable  Arc 
Westinghouse  Elec.  A 
Mfg.  Co. 

Welding  Apparatus 

Lincoln  Electric  Co. 

Ohio  Brass  Co. 

Welding  Machines 
General  Electric  Co. 

Lincoln  Electric  Co. 
Westinghouse  Elec.  A  Mfg. 
Co. 

Wire  and  Cables 

Aluminum 

Aluminum  Co.  of  America 
Armored 

Hazard  Ins.  Wire  Works 
Auto 

American  Steel  &  Wire  Co. 
Hazard  Ins.  W’ire  Works 
Simplex  Wire  A  Cable  Co. 
Automatic 

Packard  Elei’tric  Co. 

Bare  Copper 

Amer.  Ins.  Wire  A  Cable 
Co. 

Dudlo  Mfg.  Co. 

Phillips  Wire  Co. 
Copperweld 
Copperweld  Steel  Co. 
Enameled 
Dudlo  Mfg.  Co. 

Galvanieed 

Indiana  Steel  A  Wire  Co. 
Magnet 

American  Steel  A  Wire  Co. 
Dudlo  Mfg.  Co. 

Paper  Insulated 
Okonite-Callender  Cable  Co 
Simplex  W’ire  A  Cable  Co. 
Radio 

Packard  Electric  Co. 

Rubber  Covered 
Amer.  Ins.  Wire  A  Cable 
Co. 

American  Steel  A  Wire  Co 
Graybar  Electric  Co. 

Hazard  Ins.  W’ire  W’orks 
Okonite  Co..  The 
Phillips  W’ire  Co. 

Roebling's  Sons  Co.,  John  A 
Safety  Cable  Co. 

Simplex  Wire  A  Cable  Co. 
Standard  Underground 
Cable  Co. 

Splicing  Materials 
Okonite  Co. 

Okonite-Callender  Cable  Co 
Tree 

Hazard  Ins.  Wire  Works 
Okonite  Co. 

Simplex  Wire  A  Cable  Co. 
Underground 

American  Steel  A  Wire  Co 
Hazard  Ins.  Wire  Works 
Simplex  Wire  A  Cable  Co 
Varnished  Cambric 
American  Steel  A  W’ire  Co. 
Okonite  Company,  TTie 
Simplex  W’ire  A  Cable  Co. 
Weatherproof 
Amer.  Ins.  Wire  A  Cable  Co 
American  Steel  A  Wire  Co. 
Graybar  Electric  Co. 
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June  30,  1928 


E  L  E  C  T  R  T  C  A  L  ,\V  O  R  L  D 


Takes  the  kinks  out  of  this 

right- angle  drive —saves  space 
and  simplifies  the  drive — ^ 


HE  efticiency  of  Texrope 
Drives  on  close  centers  was 


utilized  to  good  advantage 
in  this  laundry  installation 
where  a  flat  belt,  right  angle 
drive,  on  a  centrifugal  dryer 
was  replaced  with  a  simple 
straight  line  Texrope  Drive  us 
ing  a  vertical  motor. 


Where  space  is  valuable,  and  a 
positive,  flexible,  silent,  short 


center  drive  is  required,  Tex 


ropes  are  unsurpassed.  They 
require  no  lubrication,  frequent 
adjustment  or  enclosure. 


Texrope  Drives  are  recommend 
ed  for  reduction  ratios  up  to 
7  to  1.  They  are  98.9%  efficient 
and  retain  this  efficiency  re 
gardless  of  the  angle  of  drive. 
Complete  drives  are  carried  in 
stock  in  sizes  from  2  to  50  H.P. 


Write  for  bulletin  1228-0 
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ELECTRICAL  WORLD 


U-RE-LITE  for  EVERY  CIRCUIT 

FROM  1000  AMPERES  TO  /a  AMPERE 


ClRCOlT  BRCAKeft  IN  THC  STCCL  BOX 


FOR  A-  C  • 

550 VOLTS  sS‘*^LESS 


AUTO  U-RE-LITE- 

TYPE  LL-550  VOLTS,  1000  AMPS. 


U-RE-LITE  has 


♦  ♦  ♦  4 

distinct  advantages 

not  present  in  any  other  type 
of  electrical  protective  apparatus 

Is  there  any  other  equipment  on 
the  market  which  can  be  describ¬ 
ed  as  having  all  of  these  features  ? 


I-T-E  CIRCUIT  BREAKER  COMPANY 
505  N.  19th  STREET,  PHILADELPHIA 

Birmingham,  1401  Loub  Ave.,  P.  O.  Box  2310;  Boston,  201  Uevonsblre;  Buffalo.  KlllcottSq. 
Uldlf. ;  Chicago,  333  N.MU'blKau  Ave.:  Cincinnati, Ualun  Trust  UIdK.;  Cleveland,  1740  E.  12lh; 
Uallat,  1410  Allen  Bldg.;  Denver,  Tramway  Bldg,;  Detroit.  Penobscot  Bldg.;  Kansas  City, 
Midland  Bldg.;  Los  Angeles,  106  W.  3rd:  Minneapolis,  Plymouth  Bldg.;  Montreal,  698  8t. 
Catherine;  New  Orleans,  Hibernia  Bank  Bldg.;  New  York,  12  E.  41st;  Omaha,  Electric  Bldg.; 
Philadelphia,  15(i6  Race:  Pittsburgh,  Park  BI(^.;St.  Louis,  Bank  of  Commerce  Bldg.; San 
Francisco,  Russ  Bldg.;  Seattle.  2518  Western:  Toronto,  24  Adelaide,  E.;  Vancouver.  615 
Pender,  W.;  Tulsa,  Oklahoma ,  Box  1 141. 


WHEN  suspension  problems  are  solved 
the  Bates -Truss  way,  they  are  solved 
permanently. 

Light  in  weight,  yet  remarkably  strong,  un¬ 
affected  by  moisture  and  insects,  they  carry 
their  loads  year  in  and  year  out  with  the  sat¬ 
isfaction  that  can  be  found  in  no  other  form 
of  suspension. 

Bates  poles  are  adapted  to  all  forms  of 
transmission  lines  for  trolley  suspension 
or  for  fabricating  into  towers. 

Bates -Truss  Poles  will  meet  your 
toughest  problems.  Our  engineers 
\  will  be  glad  to  consult  with  you 

\  \  upon  construction. 


BATES  EXPANDED  STEEL 
TRUSS  CO. 

East  Chicago,  Indiana 


SAMUEL  BROWN,  Ltd  ^ 

\eM;  Zealand  1 

JOST  ENGINEERING  CO.,  Ltd 
India 


Sflct  CnfmMnnf  and  Exacutnm  Ojfius 
EAST  CHICAGO.  INDIANA 


